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Overview
There is widespread concern about clerical employment 
trends today, largely because of the fears of office automa 
tion. Some are concerned about the employment impacts of 
office automation because they are impressed by the poten 
tial labor displacing capabilities of the new technologies. 
Others are worried about any threat that the new office 
technologies may pose for women's employment oppor 
tunities. If office automation eliminates these traditionally 
female jobs, there may be even greater problems ahead for 
women in the labor market.
Actual trends in clerical employment in the first half of the 
1980s fueled these concerns. At roughly the same time that 
microprocessor technology was capturing the public im 
agination, clerical employment began to decline. Was this a 
coincidence? Do the new word processors, enhanced 
telephone capabilities, electronic mail and dictation systems 
represent revolutionary technological change for the office? 
What do these new technologies portend for clerical employ 
ment in the future?
The decline in clerical employment and the growing in 
terest in office automation occurred at the same time that the 
economy suffered through the deepest recession since the 
1930s. Unemployment levels rose to unprecedented 
postdepression levels. Are these events causally related?
l
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Which is cause and which is effect? Are clerical workers go 
ing the way of farm workers, becoming so productive that 
they worked themselves out of their jobs?
Clerical jobs are important because they are the most 
numerous occupational group in the economy. They are also 
important because they present entry opportunities for 
young workers, disadvantaged workers, or those reentering 
the labor force after an absence of some kind. Over the 
years, one of the most productive training outlets for 
employment and training programs for disadvantaged 
Americans has been clerical work. Are these entry channels 
to be choked off now by machines that replace clerical 
workers?
This monograph reviews trends in clerical employment 
over the last 30 years in a search for indirect evidence of the 
impact of changes in process technology on clerical employ 
ment levels. The indirect approach to studying technological 
change is necessary because the information required to con 
duct a more rigorous investigation is unavailable. In the 
absence of data on capital inputs or clerical output, existing 
employment data are carefully analyzed to provide a picture 
of clerical employment changes through time.
Specifically, clerical employment trends from 1950 to 
1980, and from 1972 to 1982 will be examined. The intent is 
to secure some understanding of the clerical employment im 
pacts of technological change during the first computer 
revolution of the 1960s and 1970s. This should aid in assess 
ing the likelihood of significant technological displacement 
among current clerical workers accompanying the new 
microprocessor-based office technologies of the 1980s.
The monograph also investigates the broad economic 
determinants of recent clerical employment changes. The in 
fluence of industry occupational structure and industry
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employment trends on clerical employment totals is examin 
ed. Changes in occupational employment patterns within 
particular industries are examined for possible association 
with technological changes. Evidence of the direct impact of 
technological change on office employment levels is sought 
for the finance and insurance industry, reputedly the most 
advanced user of office automation systems and the heaviest 
employer of clerical workers in the economy.
A review of prominent forecasts of clerical employment is 
also offered. The obvious purpose is to provide information 
about other researchers' expectations about clerical employ 
ment trends. It also provides an opportunity to examine the 
way in which assumptions about technological change and 
its employment impacts for the future have shaped those 
employment forecasts.
The monograph does not try to assess the influence of 
other important factors that will determine future labor 
market outcomes for clerical workers. In particular, there is 
no consideration of future supply issues. If female labor 
force participation rates continue to rise as they have in the 
past, the issue of job creation for women will be of even 
greater significance. On the other hand, if women increase 
their penetration of nontraditional female occupations, the 
number of females seeking clerical positions in the future 
may decline. Whether men are more likely to begin to look to 
clerical positions for career opportunities in the future 
presumably depends on labor market developments for 
clericals, as well as the job outlook in more traditional male 
occupations.
Clearly these considerations are crucial to understanding 
whether the supply and demand of clerical workers will be in 
approximate balance in the labor market of the future, but 
this question is beyond the scope of the present volume. We 
seek only to (1) illuminate past trends in clerical employ-
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ment, (2) investigate the causes behind those trends, with 
particular attention to technological change, and (3) critical 
ly evaluate existing clerical employment forecasts. It is hoped 
that this review will help to narrow the range of uncertainty 
about the probable future impact of technological change on 
the demand for clerical employment.
This first chapter will provide an overview of the issues. 
Questions will be raised about the causes of recent trends in 
clerical employment. A discussion of the meaning of clerical 
automation will also be offered. Possible employment im 
pacts of technological change will be outlined and offsetting 
tendencies considered. The chapter will conclude with some 
cautions about the comparisons that must be made between 
dissimilar data sources.
Chapter 2 presents the best available data on the historical 
employment patterns of clerical workers. It begins with a 
discussion of some of the difficulties in measuring occupa 
tional employment. Then the chapter presents the data base 
on occupational employment for clerical workers. The 
number and types of clerical jobs are discussed, as is the 
demographic makeup of the clerical workforce. The long- 
term trend in employment from 1950 to 1980 is presented 
first. It is followed by a brief discussion of more recent 
trends using annual data from 1972 to 1982. Finally, the 
trends in demographic characteristics of clerical workers are 
described.
Chapter 3 describes the employment trends for individual 
clerical occupations in some detail. The clerical occupations 
are divided into relatively homogeneous subgroups and both 
long-term and recent trends are reviewed, together with the 
demographic composition of the occupation and speculation 
on the past impacts of technological change. Chapters 2 and 
3 are complementary in the sense that they both examine the 
same basic data. Chapter 2 concentrates on overall trends
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while chapter 3 takes individual clerical occupations as the 
focus of attention.
Chapter 4 investigates the determinants of clerical employ 
ment. It concentrates on clerical employment by industry 
and the role that industry growth trends play in explaining 
the expansion of clerical employment. The industry staffing 
ratio is developed as a tool to aid in this analysis. Then the 
specific question of technological change in the office and its 
impact on clerical employment is explored. Chapter 4 con 
cludes with an analysis of the contributions that general 
economic growth, differential rates of industry growth and 
changes in occupational staffing ratios have made to overall 
clerical employment trends.
Chapter 5 reviews the major recent forecasts of clerical 
employment levels in the future. The national occupational 
projections program at the Bureau of Labor Statistics is ex 
amined, and other noteworthy forecasting efforts are also 
considered. The focus is on the way in which assumptions 
about technological change impact the employment projec 
tions for clerical workers over the next decade. In the con 
cluding chapter, the findings are reviewed and more global 
interpretations are offered of the determinants of clerical 
employment levels, both past and future.
Overview of Clerical Employment Trends
Clerical jobs are the largest single occupational group in 
the economy; they are also one of the most diverse. General 
ly, people use the term "clerical workers" to refer to the 
traditional office occupations. Secretaries, typists, 
stenographers, file clerks, office machine operators and 
receptionists do make up a large proportion of all clerical 
workers. But bookkeepers and bank tellers are also clerical 
workers, according to the U.S. Bureau of the Census, as are
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bill collectors, insurance adjusters, postal clerks, expediters, 
dispatchers, and teachers' aides. While this listing is not ex 
haustive, it is indicative of the great variety among clerical 
jobs throughout the economy.
The tremendous growth in the number of clerical workers 
in the U.S. is well known, but the true magnitude of this ex 
pansion cannot be appreciated without comparing it to the 
growth in total employment. Figure 1.1 shows that the pro 
portion of clerical workers to total employment has doubled 
in the last 40 years. In 1940, just under one employee in ten 
was a clerical worker. By 1980, this proportion had risen to 
one in five. 1 One of the most stimulating questions about 
future employment is whether this trend will continue. Such 
questions derive naturally from early disappointment with 
labor market results of the 1970s and early 1980s, but they 
are driven primarily by the developments in office 
technology of the last few years.
The first "computer revolution" in the 1960s was expected 
to impact clerical work adversely as well. Despite the fact 
that the dire consequences predicted by some for clerical 
worker employment in the 1960s did not materialize, these 
fears have been aroused again in the 1980s. 2 Those who are 
convinced that this time the fears are well founded base their 
case primarily on the introduction to the office of 
microprocessor-based technologies. The incredible reduc 
tions in the cost of computing power, combined with the 
reductions in bulk made possible by microprocessor 
technology, may possibly constitute a new revolutionary 
development.
Those who expect that automation will stop the long-term 
growth in clerical employment cite the apparent reduction in 
the rate of increase in the proportion of clerical workers. 
This can be seen in figure 1.1 as well. While the clerical pro 
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1970, there is a slight reduction in the rate of increase be 
tween 1970 and 1980. Is this the beginning of the end of 
clerical employment growth?
Figure 1.2 helps illuminate the cyclical component in 
employment movements and shows how this can confuse the 
issue of the secular trend in clerical employment. Figure 1.2 
indicates the growth in both clerical and total employment 
annually from 1958 to 1984. 3 Employment figures are 
reported in the form of index numbers to facilitate com 
parison between the two series. Using 1958 employment as 
the base, the index numbers indicate the growth in clerical 
and total employment over the levels in the base year.
The more rapid rise in clerical employment over most of 
this period is readily apparent in figure 1.2. However, the 
similarity in the employment trends since the last cyclical 
employment peak in 1979 is also indicated. Still, the absolute 
decline in clerical employment from 1981 to 1982 is the only 
time this has happened in the last quarter century (discoun 
ting the 1971 data anomaly). Generally, in recessionary 
periods production worker employment declines but clerical 
employment only slows in growth. Total employment move 
ment then depends primarily on the severity of the change 
for production workers. In the 1975 recession, for instance, 
total employment declined while clerical employment con 
tinued to rise, although at a slower rate.
Figure 1.3 shows the proportion of clerical employment to 
total employment on an annual basis from 1958 to 1984, thus 
reflecting both the trends shown in figure 1.2. When total 
employment declines and clerical employment rises, the 
clerical proportion rises very rapidly as indicated in figure 
1.3 for 1975. It is obvious in figure 1.3 that the rate of in 
crease of clerical workers relative to all employment was 
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What is even more apparent is the stagnation in the pro 
portion of clerical workers since 1980. Clearly, clerical 
workers did not fare as well in the last recessionary period as 
they did earlier. It is less clear what the downturn in the 
clerical proportion in 1984 means. Such a decline has been 
typical of recovery periods in the past (as in 1976-77) when 
the number of production workers rises rapidly to restore the 
prerecession balance between production and nonproduction 
workers (including clericals). Whether the trend of the early 
1980s is something different remains to be seen.
Figure 1.4 shows the employment ratio of clerical workers 
to managers and administrators reported in the Current 
Population Survey (CPS) from 1958 through 1982. Since 
these are aggregate figures, it would be risky to attach any 
particular importance to the actual numerical value of the 
ratio, but the trends are very suggestive. Figure 1.4 shows 
that the ratio of clericals to managers in the entire economy 
rose dramatically through the 1960s, reaching a plateau by 
the end of the decade. This ratio held very nearly constant 
through the 1970s (ignoring the 1971-72 distortion caused by 
conversion to Census benchmarks). However, the ratio has 
fallen slightly since the beginning of the recessionary period 
in 1979-80. This evidence is certainly not inconsistent with 
the hypothesis of a significant change in the employment 
trends of clerical workers in the last few years.
The last issue to be discussed in this overview is the extent 
to which clerical jobs are also female jobs. Is it a coincidence 
that the expansion of clerical employment occurred 
simultaneously with the expansion of female labor force par 
ticipation rates? To what extent have female job oppor 
tunities been linked to the expansion of the clerical 
workforce? 3
Figure 1.5 shows that the overwhelming majority of 




































































true today than it was 30 years ago! From just over 60 per 
cent female in 1950, the proportion grew to nearly 80 percent 
by 1980. A closer examination of individual occupations 
later will show that this reflects the relative growth trends 
among clerical jobs as well as the increasing supply of female 
labor. But it is clear that clerical jobs are more than ever 
women's jobs.
With this introduction to clerical employment trends, let 
us turn to the issue of clerical automation and the question 
of whether automation may cause the future of clerical jobs 
to look much different from the past.
What is Office Automation?
It is necessary to develop a workable definition of office 
automation to explore its impacts on clerical workers. In 
manufacturing, it is common to describe automation as the 
performance by a machine of a work task previously done by 
a human worker. The key point is that the machine has 
eliminated the worker entirely from the process rather than 
simply extending the capability of the worker. Thus, 
mechanical transfer devices move parts from one worksta 
tion to another without human intervention, and automatic 
feeders are capable of inserting parts into a machine for pro 
cessing without the aid of a human operator.
Applying this notion of automation from manufacturing, 
office automation would then be the elimination of clerical 
work tasks through the utilization of capital equipment. In 
fact, in the past 40 years or so hundreds of thousands of 
clerical jobs have been eliminated through automation, 
telephone operators replaced by automatic switching units, 
stenographers by office dictation equipment, and so on. 
More recently, computer software is being used to determine 
the appropriate price for an insurance policy, a job task
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which was once done manually by a clerical specialist called a 
rater, and automatic mail sorting devices are reducing the 
need for mail clerks. There is no doubt that automation is 
eliminating some kinds of clerical jobs.
Although this notion of office automation provides a 
useful beginning and certainly constitutes one aspect of of 
fice automation, it is much too narrow a perspective. In 
broader terms automation is the process of substitution of 
capital for labor, which ultimately results in higher labor 
productivity. From an analytical viewpoint there appears to 
be no justification to limit the idea of office automation to 
fully automatic devices. As one example, word processors do 
not eliminate the manual keystrokes entered by a human 
operator. However, they may improve the efficiency of the 
process and thereby eliminate the need for some clerical 
workers, all other things equal.
In this monograph, office automation will be interpreted 
broadly as any technological change which enhances the pro 
ductivity of clerical workers. There are many reasons for 
utilizing such a broad definition of office automation. First, 
clerical jobs encompass a wide variety of positions, many of 
which are not located in offices. This implies a tremendous 
number of different kinds of capital equipment that may be 
used by clerical workers as a group. Therefore, it would be a 
mistake to define office automation narrowly, in terms of 
particular machinery. Clerical jobs and the machinery and 
equipment that are used in those jobs are very diverse.
Second, this broad definition of office automation 
facilitates the examination of the overall results which have 
been achieved by the utilization of office hardware. This ap 
proach is the most consistent with the historical review of 
employment trends in clerical occupations. It will be seen 
later that precious little hard data are available on office 
automation equipment, so it is extremely important to make
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the maximum use of the employment data which are 
available. The broadest possible perspective on office 
automation is therefore encouraged.
Finally, even if detailed data were available on office 
automation, it would still be critical to examine actual out 
comes rather than intentions or the technical potential of the 
equipment. Many clerical jobs tend to be relatively unstruc 
tured, and there is no reason to think that the absolute 
technical potential will be realized. It is also well known that 
vendors and those responsible for implementation decisions 
within firms have a self-interest in being optimistic about the 
capabilities of office automation. 6
Technological change in the office has been occurring for 
a long time and has involved numerous types of capital 
equipment. Nevertheless, an assessment of the overall trends 
in clerical employment should reveal the impacts of recent 
improvements in office automation, provided they are suffi 
ciently dramatic and adequately diffused. If this technology 
is truly revolutionizing the productivity of the office, some 
employment impacts should be apparent in the last few 
years. According to one survey, nearly one-fourth of 
secretaries may have had direct access to a word processor by 
late 1982, while just over one-sixth may have had access to a 
personal computer in the office. 7 Clearly the continued dif 
fusion of office automation equipment since 1982 should 
have begun to impact employment levels significantly if such 
dramatic effects actually exist.
The popular press is full of the wonders of current office 
automation technologies. Taking some of these treatments at 
face value, the "paperless" office is just around the corner. 
Fully automatic correspondence systems that can take raw 
dictation and turn it into finished text, properly formatted 
and polished, seem only a matter of months away. In fact,
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the capabilities of current office automation are impressive, 
but nowhere near what the futurists would have us believe.
There are two key aspects of today's office automation 
systems: computing power and communications. At the 
heart of these systems is the computer, including the 
peripheral devices for input and output as well as the soft 
ware which makes the system operate. The computer is not a 
new piece of technology, but it has become radically smaller 
and more powerful over the years and definitely much less 
expensive. Thus, in contrast to the mainframe computer 
revolution of the 1960s, the excitement today is about the 
minicomputers and microcomputers which are invading both 
our offices and homes. There is no doubt that the diffusion 
of computers beyond centralized data processing centers is 
putting enormous computational power in the hands of more 
and more people.
Adequate data on computer sales, as in other areas of of 
fice automation, are hard to come by. Some consulting firms 
maintain such data bases. But the reliability of the data is 
unknown, it tends to be expensive to access, and even when 
access is granted, the user is generally not permitted to 
publicly disseminate the data for proprietary reasons. 
Another potential source of data on computers is the current 
industrial reports program of the U.S. Department of Com 
merce. They maintain data on computer sales but it is limited 
to the shipments of domestic manufacturers.
The ideal data base on computers would contain informa 
tion about the actual population of computers in use by in 
dustrial sector within the U.S. Unfortunately, that type of 
data is not available at all. The Computer and Business 
Equipment Manufacturers Association (CBEMA) does 
publish data about the domestic consumption of computers. 
The data are maintained separately for microcomputers, 
minicomputers, and mainframe computers, where the
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distinctions are a function of price and computational 
power. Microcomputers are those priced from 
$1,000-$20,000, minicomputers from $20,0004250,000, and 
mainframes $250,000 and above. Although the specific com 
putational power parameters are not reported and the 
reliability of the data is unknown, the CBEMA data appear 
to be the best available for our purposes.
The domestic consumption of micro-, mini-, and main 
frame computers from 1960-1984 is reported in table 1.1. 
Domestic consumption includes all sales, foreign and 
domestic, made to U.S. users. It attempts to capture import 
sales of foreign firms but excludes the export sales of U.S. 
manufacturers, i.e., it is the U.S. market for computers. The 
data are reported in unit terms rather than dollar terms 
because that may be the best indicator of the impact of com 
puters on the workforce. 8
According to table 1.1, the growth of mainframes (price of 
over $250,000) has averaged a little under 8 percent per an 
num for the entire 24-year period. It is interesting to note 
that this category of computer, which remains the backbone 
of the industry, has proven quite susceptible to the vagaries 
of the business cycle. Unit sales declined in 11 of the 24 
years. There were peak years in 1967, 1973, and 1981. 
Moreover, the absolute sales of 14,000 units in 1972 out 
distanced the 1981 peak of 10,700 units by some 30 percent.
In contrast, the sales of minicomputers (priced from 
$20,000 to $250,000) have increased in every year that 
CBEMA reports the data except 1983. The annual growth 
rate exceeds 33 percent. However, the decline in 1983 cer 
tainly seems to demonstrate the cyclical sensitivity of 
minicomputer sales as well. But it is the sales of microcom 
puters (priced under $20,000) that have been truly astound 
ing. The annual growth in unit sales from 1975 to 1984 was 
just under 100 percent. Of course, that growth rate is partly a
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result of the small base of micros in 1975. Nonetheless, the 
overall sales gain from 1981 to 1984 was still a very healthy 
77 percent annually, bringing the size of the total market to 
2,140,000 units. It is not known how many of these 
microcomputers were sold to business firms and how many 
to the home market.
The data in table 1.1 raise the interesting question of the 
susceptibility of the microcomputer market to the business 
cycle. This may be important in terms of office automation 
because it is these smaller, cheaper computer systems which 
are the focus of the current interest in office automation. 
This question is extremely apropos today because the 
popular media currently are rife with reports about the 
slowdown in computer sales. 9 In fact, one popular business 
magazine expects that 1985 sales of computers to business 
firms will exceed 1984 sales by a meager 3 percent, and it is 
projecting 1986 sales growth of only 5 percent (Fortune 
1985).
There are no hard data about which sectors of the com 
puter market are being affected by the current slowdown in 
sales, but it appears that the slowdown is relatively broad- 
based. According to the CBEMA data, mainframe sales 
began to decline in 1982 and minicomputers dropped in 
1983. A firm such as Wang, which has specialized in the of 
fice automation market, actually furloughed workers for the 
first time in corporate history in 1985. Obviously, it is ex 
tremely difficult to hazard a guess about how long the 
slowdown will last. As early as May 1984, one consulting 
firm (Stanford Research International 1984) released a study 
that suggested the long-term market for microcomputers in 
business had been vastly exaggerated.
Since 1984 and 1985 have been reasonably good years in 
terms of economic growth generally, this slowdown in com 
puter sales, whatever its magnitude, is occurring during the
Table 1.1 





























































































































































































SOURCE: Computer and Business Equipment Manufacturers Association, Computer and Business Equipment Marketing and Forecast Data
Book, 1985, p. 87. Data for 1984 from telephone conversation.
NOTE: Micros, $1,000-$20,000; Minis, $20,000-$250,000; Mainframes, $250,000 and above.





recovery phase of the business cycle. It is happening exactly 
when most computer industry optimists had expected an ex 
plosion in computer and office automation sales. The cur 
rent situation certainly does not give much credence to the 
position that the microcomputer revolution is impervious to 
economic conditions.
The current slump in the computer market demonstrates 
once again the natural tendencies of firms and individuals to 
be overoptimistic about the possibilities for and the 
capabilities of new technologies. It seems that only through 
experience do we modify our overoptimistic expectations 
about the future. The lack of hard data and the limited ex 
perience with the new technologies also contribute to wide 
swings in our expectations about these systems.
The second key aspect of office automation technologies 
today is communications. Within an individual computer 
system the goal is to be able to input commands, data, or text 
by voice or by optical scan devices. These changes would, 
obviously, significantly reduce the keying of data. Across 
computer systems, the goal is to achieve effective, flexible 
communications. Users would be able to easily talk with 
mainframes and access the large data bases which are main 
tained on those systems. Ideally, users would also be able to 
interact with other users, regardless of hardware or software 
selection.
The problem with communications technologies today is 
that only part of these systems are available now and their 
capabilities tend to be limited. For example, voice input 
devices are still in the experimental stages, except for a few 
specialized applications. Voice input systems can be con 
structed today that understand a very limited vocabulary, 
but may only recognize one individual's voice. Today's voice 
input systems would be particularly inappropriate for the of 
fice with its myriad interactive tasks and people. Obviously,
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it is very difficult to talk about diffusion of systems which 
are still experimental
Computers today are being interconnected in what are 
known as local area networks (LANs). That is the buzzword 
in the trade press in 1985. These systems are not yet very flex 
ible, however. They enable certain makes of computers to 
communicate with each other, perhaps a micro to a main 
frame to access some particular data base or software 
package, but there is a bewildering array of incompatible 
computer hardware and software on the market which is 
hindering these changes. LANs may also support com 
munication between workstations by using electronic mail, 
but the system may be limited by the lines of text that can be 
transmitted and it is not likely that it will accept graphics. It 
should also be remembered that even this level of com 
munication becomes impossible if one is trying to access 
another computer not on the hard-wired LAN.That is not 
meant to deny the existence of long distance communication 
using modems and ordinary telephone lines. These com 
munications are primitive and restrictive, however, com 
pared to the capabilities required to gain wide acceptance by 
the business community.
It is fair to conclude that the diffusion of the newer com 
munications systems is currently lagging the diffusion of 
micros and minis by a wide margin. In fact, one of the ex 
planations being offered for the current slowdown in com 
puter sales is that firms are trying to determine how they are 
going to tie together dissimilar hardware and software 
systems that were purchased before the potential for inter- 
connectivity was recognized. It remains to be seen when 
LANs will reach the level of acceptance of the ubiquitous 
personal computer.
It should not be surprising that some optimists are 
trumpeting the new communications technologies as finally
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heralding the paperless office of the future. Others are not so 
certain. In any event, there seems to be no doubt that thus 
far computers have created a veritable mountain of paper 
reports. It is also clear that we have required a growing army 
of clerical workers to cope with the paper avalanche.
Potential Employment Impacts of Office Automation
Technological change is frequently classified as either a 
change in process or product technology. Process technology 
refers to the machinery and equipment and the associated 
production techniques which are used to produce individual 
goods and services. Product technology, on the other hand, 
is that technology which is embedded in the final good or ser 
vice itself. Thus a given change in knowledge might be ap 
plied to changing the nature of the final product, or to 
changing the way in which the product is produced.
In many cases the distinction between process technology 
and product technology is artificial. Changes in the nature of 
a product frequently have important implications for the 
process used to create it. And changes in the method of 
manufacture also generally lead to changes in the product 
itself. These issues are even more complex when dealing with 
office automation, since the product (office output) is not 
normally sold on a market. Nevertheless, the distinction is 
useful analytically.
Office automation is like other process technological 
change in that it is designed to enable workers to produce 
more output in a given amount of time (higher labor produc 
tivity). When the productivity of labor rises, however, there 
are a number of possible outcomes with very different conse 
quences for employment levels. The specific outcome is 
determined by the nature of the technological change itself, 
but also by the conditions in the firm and industry where the 
change occurs, the labor market conditions when the
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technology is applied, the overall economic and regulatory 
climate, and other factors.
For example, if a new process technology is introduced 
that significantly increases labor productivity while total out 
put is constrained to a fixed quantity for any reason, ob 
viously some redundancy has been created in the labor input. 
The desired output can be produced with fewer than the cur 
rent number of workers. Under these circumstances, one can 
expect to see workers displaced from these jobs (laid off). 
However, if the normal voluntary turnover of workers oc 
curs more rapidly than the redundancy created by the 
technological change, there would be no necessity for 
displaced workers. Of course, the number of job oppor 
tunities in the aggregate might be reduced, but none of the 
current employees would have to leave their jobs against 
their will.
On the other hand, output is rarely fixed in an absolute 
sense either at the firm or industry level. Thus the situation is 
usually much more complicated than the simple example 
above. The question of employment impact then depends 
partly upon the strategy of the firm and the conditions in the 
market in which the firm's output is sold. If it turns out that 
the new technology reduces the costs of production (not 
always obvious), the firm adopting the new technology has 
derived an advantage over its competitors.
The firm then faces a choice between producing the old 
output level at lower cost and higher unit profit, or trying to 
expand output to gain a larger share of the market. If the 
firm chooses to expand output in a competitive market, it 
will likely have to either lower the price or in some way offer 
more value for the same price as other firms. In either cir 
cumstance, the firm's profit margin per unit would decline, 
but the firm would hope to sell enough extra units to more 
than make up the difference.
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If the firm chooses to lower the price and produce more 
output, clearly the number of workers needed will rise. This 
will mitigate the original displacement effect of the 
technological change. Whether more workers or fewer 
workers are required on balance depends in part on the price 
elasticity of demand for the output of the firm. If demand is 
relatively inelastic (not very responsive to price changes), 
there may still be displaced workers even though the firm's 
output expands. If demand is elastic, the net effect on 
employment depends on the relative sizes of the productivity 
impact and the quantity of output impact. Of course, normal 
labor turnover still plays a role in determining how likely 
previous employees are to lose their jobs.
If the firm chooses to try and make its product more at 
tractive in quality or tries to differentiate its product in some 
way (nonprice competition), the situation is much the same. 
The number of workers required will rise, although they may 
not be of exactly the same occupation or skill level if they are 
producing different products or services. For instance, if the 
firm chooses to raise the quality of the product, they may re 
quire more supervisors, more inspectors, or more highly 
skilled production people. On the other hand, if they are suc 
cessful in increasing the demand for their product, the 
number of workers needed to produce the basic output will 
rise once again. As before, the net effect depends on whether 
the productivity impact dominates the output impact.
This general conceptual framework is shown in figure 1.6. 
Changes in process technology are presumed to lead to in 
creased labor productivity. The net impact on labor input 
levels is conditioned by changes in the quantity of output, 
the quality of output, and product changes. Even if there is a 
net reduction of labor input, the possibility of involuntary 
layoffs is mediated by normal (voluntary) turnover, and also
Overview 27 
Figure 1.6 


















by the possibility of policy initiatives such as early retirement 
bonuses (induced turnover). Thus the final labor displace 
ment impact (layoffs) of changes in technology are not ob 
vious from the productivity impact.
If a technological innovation confers a substantial 
economic advantage on the firm, its competitors will adopt 
the new technology as well. So it is necessary to move up to 
the industry level to analyze the probable employment im 
pacts in the longer run. At the industry level, the employ 
ment level is less affected by interfirm competition than by 
economic fundamentals. If the average price for the industry 
is reduced by a process technological innovation, total out 
put can be expected to increase since consumers in the ag 
gregate generally purchase more at a lower price. This is 
because there are usually opportunities to substitute among 
different products in competition for the consumer's dollar 
(the substitution effect). In addition, there is the obvious im 
pact of having more real income if prices decline (the income 
effect).
But there is another reason to expect that demand for the 
output of the industry, and therefore employment levels, 
may increase. Since consumers' incomes tend to rise through 
time with general economic growth (from rising labor pro 
ductivity), there is a natural growth in the demand for the 
output of the industry from income increases. These changes 
are summarized in the income elasticity of demand for the 
product. Some types of goods and services tend to have very 
high income elasticity of demand; that is, the quantity of 
goods sold rises more rapidly than income. Other kinds of 
products have low income elasticity of demand and do not 
increase significantly in sales when incomes rise. Of course, 
any output increase from rising incomes would also tend to 
ameliorate the labor displacing effects of technological 
change in the industry.
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A number of these concepts are important in evaluating 
the probable employment impacts of office automation 
technology. As discussed in the previous section, office 
automation can be regarded as the general substitution of 
capital for labor in the production of office output. Under 
the assumption that office automation has the potential to 
significantly increase the productivity of office workers, 
what employment effects can be expected?
First, it is clear that in the office, output is very hard to 
measure. Clerical workers do a number of different tasks, 
and many of them are sufficiently abstract or irregular that it 
is not a simple matter to count how much was produced at 
the end of the day. So it is possible that part of the potential 
increase in labor productivity may simply be lost to task in 
divisibilities, increased leisure on the job, or other inefficien 
cies.
Second, quantity of output changes are especially likely in 
the case of increases in office productivity. The demand for 
office output appears to be highly elastic, based on the last 
25 years of expansion in demand. 10 There is no obvious 
reason why the microprocessor revolution should not pro 
duce the same increased demand for information that has ac 
companied the mainframe revolution.
Third, quality of output changes are also very likely with 
new office technologies. This is partly because the relevant 
decisions are diffused throughout the organization and part 
ly because of the difficulties in measuring output. For exam 
ple, many organizations have found that word processing 
technology leads to an increase in the quality standard for 
typographical errors in routine correspondence.
Fourth, it also seems that the application of new process 
technology to the office has the potential to change the pro 
duct substantially. Microprocessor capability in the form of
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a personal computer may change the nature of office output 
by putting spreadsheet analysis in the hands of secretaries. 
The possibility of including graphics and spreadsheets in let 
ters and memos through the use of integrated software may 
also significantly change the type of correspondence that 
leaves the office.
In the final analysis, increases in labor productivity made 
possible by new office technologies will be manifested in 
higher quality output and in office product changes, as well 
as in increases in the quantity of output that result from 
lower costs. The net impact of office automation on the level 
of clerical employment is very uncertain. This is particularly 
apparent since the last 25 years appear to demonstrate that 
the elasticity of demand for information is rather high. As 
will be shown, clerical employment has grown very rapidly 
through the first quarter century of the computer age. It is 
not yet obvious that current office automation initiatives 
based on microprocessor technology will reverse this pattern.
Problems with Different Data Sources
There is a rather serious data problem that should be 
discussed before launching into the examination of detailed 
findings in this book. The problem is that there are a number 
of data sources that will be used to develop the empirical pic 
ture of clerical workers and their employment patterns, and 
they are not totally consistent with one another.
When the number and type of clerical jobs are described in 
chapter 2, the 1980 Census will be the primary source of 
data. As will be shown, because of a massive reorganization 
of the occupational classification system, the 1980 Census 
employment data are almost totally incompatible with Cen 
sus measurements in the past. Thus, adopting the 1980 Cen 
sus as a base for the description would automatically rule out
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consistent time series comparisons. When the desire is to 
show the long-term trends in the employment of clerical 
workers from 1950 to 1980, the 1970 Census is chosen as the 
base because that facilitates the translation of dissimilar 
Census data into roughly comparable terms.
For recent trends in clerical employment, it is necessary to 
use the Current Population Survey as a data source. This is 
generally consistent with Census observations, since it is 
bench-marked to the decennial Census, but that also means 
that there will be a break in the time series at least every 10 
years. For example, there are consistent data available on oc 
cupational employment from the CPS from 1972 to 1982, 
but the change to the 1980 Census occupational classification 
system in 1983 renders the data noncomparable at that point. 
This problem is explored in chapter 2. If there are changes in 
definitions or procedures in the interim, the data are even 
more problematical, of course.
In chapter 4, when attention turns to the industries in 
which clerical workers are employed, it is necessary to utilize 
still another data source from the Bureau of Labor Statistics 
to maximize the detail that is available. Finally, when the 
forecasts of future clerical employment levels are evaluated 
in chapter 5, the special Occupational Employment Statistics 
(OES) data base developed to support the BLS occupational 
forecasting effort will be employed.
The intent of this monograph is to describe what is hap 
pening to clerical employment and, to the extent possible, 
why. The goal is not to analyze the sufficiency of the 
statistics. 11 However, it is important to carefully explain the 
problems with the data so that the reader can fully appreciate 
the limitations and reservations that they impose on any con 
clusions that can be drawn. It is critical that the data not be 
pushed beyond their capability or it is no longer possible to 
tell what is fact and what is conjecture.
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For the reader who is already steeped in occupational 
employment data and the problems and uncertainties 
associated with them, this approach may be tiresome. 
However, some readers will need the limitations spelled out 
in detail. Our hope is that this has been done sufficiently well 
that the reader takes away not only an understanding of 
what has been happening to clerical employment in recent 
decades, but also an appreciation for how fragmentary the 
data are and how difficult it can be to piece together a consis 
tent, accurate picture of clerical employment trends in the 
face of these limitations. With these introductory thoughts in 
place, let us get on with the task at hand.
NOTES
1. These data have been adjusted rather extensively for consistency. 
Thus the figures reported here do not correspond exactly with Census 
figures from other sources. This issue will be addressed in chapter 2.
2. See Bowen and Mangum (1966) for the policy resolution of the ques 
tions raised in the early 1960s.
3. These data from the Current Population Survey are not adjusted for 
all changes in definitions of occupations over the years. In particular, the 
change-over to 1970 Census definitions in 1971 shows up as an 
anomalous absolute decline in clerical employment in 1971. While data 
for 1983 and 1984 have been adjusted to reflect some changes in Census 
definitions, this adjustment is not complete. It is not possible to make a 
complete adjustment of CPS occupational employment due to insuffi 
cient detail in published figures. A full explanation of this problem is of 
fered in chapter 2.
4. Again, the apparent drop in 1971 should be ignored as it reflects the 
conversion to new Census codes rather than any actual change in clerical 
employment levels.
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5. The Panel on Technology and Women's Employment of the National 
Research Council has been examining these issues for the last two years. 
Their report, Technology and Women's Employment, will be available 
in 1986.
6. Salerno (1985) for example suggests that computer vendors have so 
aggressively promoted their products that they have significantly exag 
gerated their capabilities.
7. Honeywell (1983) survey, Table 24.
8. This is not to deny the incredible increases in computing power over 
the last 25 years. But prices have come down so rapidly that a unit sales 
figure gives a better picture of the diffusion of computers in general. 
There also are no price indices available that correspond to the CBEMA 
definitions.
9. For an example of the media reporting, the interested reader may wish 
to look at the cover story entitled "The Computer Slump," Business 
Week, June 24, 1985.
10. To the best of our knowledge, there are no formal estimates of either 
price or income elasticity of demand for office output.
11. See Hunt and Hunt (1985) for an assessment of the data available to 





This chapter will provide a general description of clerical 
jobs and the workers who hold them. First, the difficulties in 
measuring occupational employment will be discussed. Next, 
the number and types of clerical jobs will be presented using 
data from the 1980 Census. The emphasis will be on describ 
ing the breadth and variety of clerical jobs that exist. Then 
the demographic characteristics of clerical workers will be 
explored. This will be followed by a review of the trends in 
clerical employment for the last 30 years at the detailed oc 
cupational level. Next, the trends in employment of clerical 
workers in the decade from 1972 to 1982 will be examined. 
Finally, recent changes in the demographic characteristics of 
clerical workers will be briefly described.
The period 1950 to 1980 encompasses the introduction of 
mainframe computers to the office, as well as the beginnings 
of the microcomputer age. Thus one way to interpret the 
review is as an indirect search for the employment effects of 
technological change. If changing office technologies 
displaced large numbers of clerical workers during the first 
computer revolution, the evidence should be in the employ 
ment record of the 1960s and 1970s. Similarly, if the current 
office technologies threaten clerical jobs, some evidence of 
this should be found in the employment figures of the early
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1980s. This analysis is presented in the hope that it will aid in 
assessing the likelihood of significant displacement among 
current clerical workers accompanying the introduction of 
the new microprocessor-based office technologies of the 
1980s.
The emphasis in this chapter is on the entire population of 
clerical workers, with individual occupations only briefly 
highlighted. Chapter 2 also introduces the data sources and 
discusses some of the problems of comparability across data 
sources. Chapter 3 takes the individual clerical occupations 
as a point of departure and examines the employment trends 
in selected occupations. Both chapters use the same sources 
of data, but the focus is very different. Chapter 3 looks to 
the employment trends in individual occupations for illustra 
tions of the impacts of technological change while chapter 2 
concentrates on an overview of the broad clerical employ 
ment trend with particular occupations noted as exceptions. 
The reader who wants an overview of clerical employment 
trends may prefer chapter 2 while the reader interested in a 
particular occupation or group of occupations would find 
chapter 3 more suitable.
Difficulties in Measuring Occupational Employment
It is not difficult to look up employment figures in a data 
source and make comparisons between the number 
employed in two different years. There are a number of 
reasons to be cautious about the accuracy of comparisons of 
employment levels in particular occupations, however. Oc 
cupational data are notoriously difficult to deal with, both 
because the classifications are subjective and the 
measurements are difficult to quantify. There are at least 
five independent factors that can produce measured change 
in the number of people employed in a particular occupa 
tion.
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First, occupational data are subject to well-known but un- 
quantifiable reporting biases. Occupational information col 
lected from households is known to reflect some "title exag 
geration" due to the ego involvement with occupational 
status. One example is that the number of accountants 
reported relative to bookkeepers is higher in household 
surveys than in employer reports. Presumably this represents 
the subtle shadings of interpretation that affect 
measurements of most social characteristics. However, these 
biases will only cause serious problems in accurately measur 
ing occupational employment if tastes change substantially 
over time, or if employment totals from different sources of 
data are compared incautiously.
Second, the yardstick used to measure occupational data 
inevitably must be changed over time, and this can introduce 
systematic bias into the reported figures. As new jobs appear 
and old ones disappear, the classificaiton system used to 
measure occupational employment is altered gradually to 
reflect these trends. The desire to capture new occupations is 
laudable, but when the shift is made the comparability with 
old measurements in endangered. A recent example of this 
problem is with word processor operators.
Obviously the occupational classification systems did not 
have a category for word processing previous to its 
emergence as a significant category of employment. So when 
word processors came along, a decision had to be made on 
how to classify these workers. At first, they were classified as 
typists since that seemed the most directly comparable in 
terms of office procedure. But typists represent the old 
technology that word processing is replacing, so grouping 
them together would tend to mask this process.
Thus, a decision was made to switch word processor 
operators from typist to keypunch operator in the Census 
and CPS classification systems. This change was im-
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plemented in 1982 in the CPS data. It goes without saying 
that this change, whether appropriate for some purpose or 
not, creates severe problems of comparability of employ 
ment figures for both categories involved. While it is possible 
to get around this by a special study to reconstruct a 
historical series based on the new definition, such efforts are 
increasingly rare with the budget pressure being experienced 
in most statistical programs of the federal government.
Third is the problem of changes in job titles that may or 
may not reflect changes in job content. Even if it was always 
clear exactly what one wanted to measure with occupational 
data (and it is not), the changing usage of job titles could still 
introduce a significant bias into the measurement. An exam 
ple of this problem that is related to technological change is 
the case of stenographers. The number of stenographers has 
been dropping rapidly for many years. This does not reflect a 
similar decline in the amount of dictation being done. In 
fact, the amount of dictation appears to be on the increase. 
But it does reflect the growing utilization of dictation equip 
ment by executives who formerly needed a human to take 
dictation directly.
Thus a technological change (the miniaturization of dicta 
tion equipment and improvements in magnetic tape 
technology) combined with changing consumer acceptance 
of the new methods caused a decrease in the number of 
stenographers. The people who now serve the same function 
are called either secretaries or transcription machine 
operators. Since the skill referenced by the term 
stenographer is no longer required, the job title is dropped. 
From the point of view of the skill involved, the job has 
changed. From the point of view of the function, it may not 
have changed in the same way or by the same amount. This is 
a rather common occurrence in a dynamic, growing 
economy. Technological change and other developments are 
continually altering the way work is done. These subtle
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changes cannot be adequately captured in any occupational 
measurement system.
The same thing can happen when creative managers use 
"job title inflation" instead of wage or salary increases to 
reward employees. While this may be an acceptable tradeoff 
to the employees involved, the semantic changes can cause 
inappropriate changes in classification of the job, perhaps 
from clerical to managerial, or from technical to profes 
sional. If there is no accompanying change in job duties, this 
may be inappropriate. The point is that the changing use of 
the job titles can easily confuse the measurement of occupa 
tional employment.
Fourth, as with all sample data, occupational data are sub 
ject to sampling variability. Sample statistics generally have 
known sampling properties and confidence intervals can be 
calculated, but this is not a factor that is readily apparent to 
the unsophisticated consumer of occupational information. 
It is easy to misread the degree of precision in published oc 
cupational employment figures. Some of this will become 
apparent later in the chapter. Since sampling errors are 
generally small for published statistics, this should not be a 
problem in interpreting broad occupational trends, but it re 
mains a serious source of variation in reported statistics for 
smaller occupational groups.
Fifth and last, there are the actual changes in the number 
of individuals employed in given occupations. Presumably 
these changes are the intended final product of occupational 
employment measurement. But what if the incidence of part- 
time work increases in a particular occupation? In most 
employment statistics, this would not be recorded. If two in 
dividuals are each working half-time rather than one full- 
time employee, measured employment has increased. Similar 
reservations apply to dual jobholders. In a household-based 
employment survey (such as the Census or Current Popula-
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tion Survey), many dual jobholders may be missed. If this 
bias affects particular occupations systematically, occupa 
tional employment will be distorted. Occupational employ 
ment is measured imperfectly due to all the intervening 
biases described above. Faced with a measured change in oc 
cupational employment, it is frequently difficult to deter 
mine exactly what it means, much less what may have caused 
it.
Even if the measurements were without error, the prob 
lems of determining the occupational impacts of 
technological change would still be formidable. 1 There are a 
number of causes of employment changes in a given occupa 
tion. In the first place, it is normal that economic growth 
would tend to lead to an expansion of employment in all 
categories. Second, it is likely that employment growth will 
differ systematically by industrial sector. Since industries 
employ occupations in different proportions, these varia 
tions in industry growth rate will produce differences in the 
employment trends in individual occupations. Third, it is 
likely that technological change and other factors will, 
within each industry, cause some occupations to grow faster 
than others. In chapter 4, each of these influences will be ex 
plored and quantified. For now, the discussion will concen 
trate simply on the measured employment levels for clerical 
workers.
The Number and Type of Clerical Workers
For descriptive purposes, it is helpful to divide clerical 
workers into a number of subgroups. Clerical workers as a 
whole are such a diverse group that they lack any substantial 
coherency, but the individual clerical occupations are so 
numerous that general impressions can get submerged in all 
the detail. Thus, in this monograph, the clerical subgroups
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used in the 1980 Census will be employed wherever possible 
to provide an intermediate level of specificity. 2
Table 2.1 shows the employment in 1980 of administrative 
support occupations (the 1980 Census replacement for the 
clerical worker classification) by subgroup. According to the 
Census Bureau, there were just under 17 million ad 
ministrative support workers employed in 1980. As shown in 
the table, the largest single group is that of the secretaries, 
stenographers, and typists. Nearly 4.66 million workers, 
over one-fourth of all administrative support personnel, are 
found in these prototypical clerical occupations. 3
Table 2.1 
Employment of Administrative Support Occupations in 1980
Number 
Sub-Group employed Percent
Administrative support occupations .......
Supervisors .........................
Computer equipment operators ........
Secretaries, stenos, and typists .........
Information clerks ...................
Non-financial records processing .......
Financial records processing ...........
Dupl. and other office machine oper.
Communications equipment oper. ......
Mail and message distributing clerks
Material recording, sched. & distrib.





. . . 4,656,955
894,178
965,107




















SOURCE: 1980 Census of Population.
Table 2.2 reports the detailed occupational content for 
each of the clerical subgroups. As an example, table 2.2 pro 
vides the information that 3.87 million of the 4.66 million 
workers in this subgroup are actually secretaries. In the case
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Table 2.2 
____Detailed Administrative Support Occupations in 1980___
 Total 
__________ Occupation ___ __ _ employment
Administrative support occupations................. 16,851,398
Supervisors of admin, support workers .............. 1,056,710
Supervisors, general office....................... 631,337
Supervisors, computer equip, oper. ............... 42,142
Supervisors, financial records proc. ............... 157,409
Chief communications oper. ..................... 66,765
Supervisors, distr., sched. & adj. clerks ............ 159,057
Computer equipment operators..................... 408,475
Computer operators ............................ 384,392
Peripheral equip, oper........................... 24,083




Information clerks ............................... 894,178
Interviewers................................... 134,002
Hotel clerks ................................... 61,217
Transport, ticket & reserv. agents ................. 99,449
Receptionists .................................. 516,498
Information clerks, n.e.c. ....................... 83,012
Non-financial records processors ................... 965,107
Classified-ad clerks ............................. 13,552




File clerks ..................................... 277,592
Records clerks ................................. 127,367
Financial records processors ....................... 2,254,084
Bookkeepers & accounting clerks ................. 1,827,890
Payroll clerks.................................. 159,292
Billingclerks .................................. 129,380
Cost and rate clerks............................. 85,855
Billing, posting, calc. mach. oper.................. 51,667




Duplicating, mail, office machine oper............... 58,671
Duplicating machine oper........................ 18,822
Mail and paper handling machine oper. ............ 7,052
Office machine oper., n.e.c. ..................... 32,797
Communications equipment operators............... 308,690
Telephone operators............................ 292,165
Telegraphers .................................. 7,604
Comm. equipment oper., n.e.c. .................. 8,921
Mail & message distr. clerks........................ 773,826
Postal clerks................................... 267,035
Mail carriers, postal service ...................... 256,593
Other mail clerks ............................... 167,973
Messengers.................................... 82,225
Material recording, sched. & distributing............. 1,662,256
Dispatchers ................................... 94,830
Production coordinators ........................ 254,625
Traffic, shipping & receiving clerks................ 481,958
Stock & inventory clerks......................... 570,906
Meter readers .................................. 41,407
Weighers, measurers & checkers .................. 72,040
Samplers...................................... 2,542
Expediters .................................... 106,146
Material recording, n.e.c......................... 37,802
Adjusters & investigators .......................... 515,666
Insurance adjusters, exam, investigators ........... 163,586
Non-insurance investigators & examiners........... 243,616
Eligibility clerks, social welfare ................... 24,128
Bill and account collectors ....................... 84,336
Miscellaneous admin, support occupations........... 3,296,780
General office clerks ............................ 1,648,934
Bank tellers ................................... 494,851
Proofreaders .................................. 27,321
Data-entry keyers .............................. 378,094
Statistical clerks................................ 139,174
Teachers' aides ................................ 206,695
Admin, support, n.e.c........................... 401,711
SOURCE: 1980 Census of Population.
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of the secretaries, stenographers, and typists subgroup, the 
occupational content is fairly apparent; in other cases it is 
much less so.
The second largest clerical subgroup is the financial 
records processors with 2.25 million employed in 1980. This 
group includes such job titles as bookkeepers, accounting 
clerks, payroll clerks, billing clerks, and billing and posting 
machine operators. Table 2.1 shows that nearly one clerical 
worker in seven is employed in the processing of financial 
records. Table 2.2 demonstrates that most of these workers 
are in fact bookkeepers and accounting clerks.
Over 1.66 million persons are employed in the material 
recording, scheduling and distributing clerical occupations. 
This is nearly 10 percent of all clerical workers. They are 
employed as dispatchers, expediters, production coor 
dinators, shipping and receiving clerks, stock clerks, meter 
readers, weighers, measurers, checkers and other similar 
jobs. This group of jobs is clearly more directly identified 
with the production of goods and services than the office 
employment of the previous groups. While these may not be 
prototypical clerical jobs, they are an important part of the 
clerical workforce.
Supervisors of administrative support workers accounted 
for just over one million employed in 1980, about one 
clerical worker in 16. As shown in table 2.2, over 60 percent 
of these workers are general office supervisors. The treat 
ment of clerical supervisors represents a special departure in 
the 1980 Census, where efforts were made to separate the 
clerical supervisors from the general clerical workforce. As a 
result, many more supervisors were tabulated than in 
previous measurements. 4
Non-financial records processors include such occupations 
as personnel clerks, classified-ad clerks, correspondence
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clerks, library clerks, file clerks, and order clerks. The 
primary distinction between these occupations and the finan 
cial records processing group discussed above is the nature of 
the records they work with. As shown in table 2.1, there were 
nearly one million such workers employed in the U.S. 
economy in 1980. The largest occupations within this 
subgroup are the order clerks and file clerks.
The information clerk subgroup includes interviewers, 
receptionists, hotel clerks, and transportation ticket and 
reservation agents. The main characteristics of these clerical 
jobs is that they involve interaction with customers or 
clients. Thus these clerical occupations demand more people- 
oriented skills than some of the others which are document- 
oriented. The table shows that there were nearly 900,000 
such jobs in 1980, about 6 percent of all clerical workers. As 
will be discussed later, it is logical to expect that these jobs 
will be significantly less susceptible to office automation 
than those that are oriented to processing records.
There were also nearly three-quarters of a million mail and 
message distributing clerks employed in 1980. Table 2.2 
demonstrates that this subgroup is dominated by the postal 
service employees; postal clerks and mail carriers make up 
almost two-thirds of the employment in this category. 
However, the growing private competitors with the post of 
fice are also represented in this group. So is the traditional 
clerical position of messenger, which has been making a 
comeback in urban areas in recent years.
There were just over one-half million people employed as 
adjusters and investigators in 1980 according to table 2.1. 
This group includes insurance adjusters, examiners, and in 
vestigators, bill collectors, social welfare eligibility clerks, 
and other assorted investigators and examiners. This is a 
diverse group of clerical workers with a wide range of duties 
and responsibilities, but they share the characteristic that
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they tend to deal directly with customers or clients in the 
course of their duties, as in the case of the information clerks 
discussed earlier.
In 1980, there were slightly over 400,000 people employed 
in the computer equipment operator subgroup. This 
category was removed from the general business machine 
operator group with the 1980 Census and made a subgroup 
of its own. It now includes only computer operators and 
peripheral equipment operators: the people who actually 
operate the equipment in electronic data processing installa 
tions. It is important to understand that this does not include 
programmers, systems analysts, or other professional and 
technical occupations. While the computer equipment 
operator occupations have enjoyed spectacular growth over 
the past 25 years, in 1980 there was still only one computer 
equipment operator for every 10 secretaries, stenographers, 
and typists.
The remnants of the office equipment operator group are 
included in tables 2.1 and 2.2 as duplicating and other office 
machine operators. There are less than 60,000 employed in 
this subgroup, mostly in the not elsewhere classified 
category. For that reason, this subgroup will not be analyzed 
separately here or in chapter 3. When trends in employment 
are discussed, these office equipment operators will be 
recombined with the computer equipment operators, as they 
were before the changes of the 1980 Census.
Table 2.1 reports that there were some 300,000 com 
munications equipment operators employed in 1980. These 
consisted primarily of telephone operators, but also included 
telegraphers and other similar occupations. Due to automa 
tion of the telephone switching system over the past 40 years, 
there has been a rapid decline in the number of telephone 
operators. This has not been offset by the employment 
generated in new communications applications which tend to 
create technical jobs rather than clerical jobs.
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The miscellaneous administrative support occupations 
subgroup is actually the second largest of all, comprising 
nearly 20 percent of all clerical workers. It obviously in 
cludes a considerable variety of occupations, but among the 
largest are general office clerks, bank tellers, data-entry 
keyers, teachers' aides, and statistical clerks. The fact that 
nearly one clerical worker in five ends up in this 
miscellaneous category illustrates the difficulty in generaliz 
ing about clerical occupations. There is tremendous diversity 
among clerical occupations in the nature of the work, in the 
characteristics of the people who do the work, in the 
historical employment trends, and in the future prospects for 
employment with clerical automation.
Demographics of Clerical Workers
In addition to the question of what kinds of jobs are in 
cluded under the category of clerical work, there is an in 
terest in the people who hold those jobs. This is particularly 
true since it will be shown that clerical jobs are not uniformly 
distributed across the demographic categories of sex and 
race. Thus it is possible that future changes in clerical 
employment may impact especially on the job outlook for 
given race-sex groups.
Figure 2.1 and table 2.3 make it clear that administrative 
support occupations are the most uniquely female of any oc 
cupational group. Over three-fourths of all administrative 
support personnel are female. The next highest concentra 
tion of females in an occupational group is service occupa 
tions with 59 percent. Since 35.4 percent of all nonclerical 
employees in 1980 were female while 77.1 percent of clerical 
workers were female, administrative support personnel are 
more than twice as likely as all other employees to be female.
Of course, the obverse side of this fact is that a number of 
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2.3 shows that the most uniquely male occupational groups 
(92 percent), are the precision production, craftsman, and 
repair occupations and the transportation and material mov 
ing occupations. The farming, forestry and fishing occupa 
tions are over 85 percent male, while handlers, equipment 
cleaners, helpers and laborers are 80 percent male. So the 
clerical workers are by no means unique in their close iden 
tification with a single sex.
While women are overrepresented among clerical workers, 
minorities generally are not. Table 2.4 reports that blacks 
number 9.7 percent of administrative support personnel and 
9.6 percent of all employed persons 16 years and older. 
Those of Spanish origin make up 5.6 percent of all 
employed, but only 4.9 percent of clerical workers. Asians 
constitute an identical 1.7 percent of clerical workers and all 
employed. Thus none of these minority groups are more like 
ly than average to be clerical workers, and Hispanics are ac 
tually somewhat underrepresented. The table does reveal 
substantial differences in minority representation in other 
major occupational groups.
Because of the high proportion of females among clerical 
workers, it is worth looking at the occupational distribution 
of females separately to determine if there is some interac 
tion between sex and race. Figure 2.2 presents the distribu 
tion of females among the major occupational groups ac 
cording to their race of Spanish heritage. In general, there 
are very marked differences in the proportion of women of 
different racial or ethnic heritage who work in different oc 
cupations. This is apparent in figure 2.2 in the case of service 
occupations, professional occupations, sales occupations, 
and operatives.
Black women are particularly likely to be employed as ser 
vice workers, but are less likely to work in sales occupations 
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average to work as operatives, but are less likely to be found 
in professional occupations. Asian women are the most like 
ly of all to be found in professional occupations, but are less 
likely to work in service occupations or as operatives.
Interestingly, there are not substantial differences in the 
overall percentage of women of different races who work as 
clericals. White females are most likely to work in clerical or 
administative support occupations; some 32 percent of them 
are so employed. Black females are least likely at 26 percent, 
with Hispanic and Asian females falling in between. Only 
among black women does any other occupational group out 
number the clerical workers. So it is generally true for 
minority women as well as for women as a whole that clerical 
work is an extremely important source of employment op 
portunities.
Among individual clerical occupations there are also 
substantial variations in the sex distribution of workers. 
Table 2.5 makes it clear that within the administrative sup 
port area, the traditional clerical occupations of secretaries, 
stenographers, and typists are more female (over 98 percent) 
than any other subgroup. Additional clerical subgroups that 
are more than three-fourths female are the communications 
equipment operators, the financial records processing oc 
cupations, information clerks, and non-financial records 
processing occupations. The percentage female among the 
detailed occupations in table 2.5 also reveal that, with few 
exceptions, what is true of the subgroups holds for in 
dividual clerical occupations as well.
The only clerical subgroups where females are under- 
represented relative to their numbers in total employment are 
mail and message distribution and material recording, 
scheduling and distributing occupations. Of course, these are 
also among the least "white-collar" of the clerical occupa 
tions. It is very clear that the traditional clerical jobs are 
predominantly held by women.
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Table 2.5 
1980 Employment of Administrative Support Occupations, by Sex
Occupation
Administrative support occupations .........
Supervisors, admin, support occupations
Supervisors, general office ...............
Supervisors, computer equip, oper. .......
Supervisors, financial records proc. .......
Chief communications oper. .............
Supervisors, distr., sched. & adj. clerks
Computer equipment operators. ............
Computer operators ....................
Peripheral equip, operator ...............







Transport, ticket & reserv. agents .........
Receptionists ..........................
Information clerks, n.e.c. ...............








Financial records processing ...............
Bookkeepers & accounting clerks .........
Payroll clerks ..........................
Billing clerks ..........................
Cost and rate clerks .....................
Billing, posting, calc. mach. oper. .........
Duplicating, mail, office machine oper. ......
Duplicating machine oper. ...............
Mail and paper handling mach. oper. ......




























































































































Communications equip, oper. ..............
Telephone operators ....................
Telegraphers ..........................
Comm. equip, oper., n.e.c. ..............
Mail & message distr. clerks ................
Postal clerks ...........................
Mail carriers, postal service ..............
Other mail clerks .......................
Messengers ............................
Material recording, sched. & distributing .....
Dispatchers ...........................
Production coordinators ................
Traffic, shipping & receiving clerks ........
Stock & inventory clerks .................
Meter readers ..........................
Weighers, measurers & checkers ..........
Samplers ..............................
Expediters ............................
Material recording, n.e.c. ................
Adjusters & investigators ..................
Insur. adjusters, exam., investigators ......
Non-insur. investigators & examiners ......
Eligibility clerks, social welfare ...........
Bill and account collectors ...............
Miscellaneous admin, support occupations . . .




















. . . . . .142,086
. . . . . 368,404






















































































SOURCE: 1980 Census of Population.
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While it was shown earlier that there is little variation in 
the overall proportion of minority workers employed in 
clerical occupations, table 2.6 demonstrates that there is 
substantial variation among the clerical subgroups. Blacks 
are much more likely to be employed as mail and message 
distribution clerks, communications equipment operators, 
and non-financial records processors when compared to 
their proportion of all clerical workers. They are slightly 
more likely to be employed as computer equipment 
operators, material recording, scheduling and distributing 
workers, or in miscellaneous clerical occupations. Blacks are 
significantly less likely to be employed in financial records 
processing occupations or as secretaries, stenographers, and 
typists.
Hispanics are somewhat overrepresented among material 
recording, scheduling and distributing occupations. They are 
less likely to be employed as financial records processors, or 
secretaries, stenographers and typists. Asians are more likely 
to be employed as computer operators and less likely to be 
employed as communications equipment operators or 
secretaries, stenographers and typists. It is interesting that 
only among the secretaries, stenographers, and typists 
subgroup are minorities uniformly underrepresented.
Once again, it is informative to look at the distribution of 
females among clerical occupations by race and Spanish 
origin since combining the sexes tends to conceal some im 
portant differences. Table 2.7 shows that black females are 
more than twice as likely to be mail and message distributing 
clerks and more than 1.5 times as likely to work as com 
munications equipment operators as their general clerical 
percentage. They are at least 25 percent more likely to work 
as computer equipment operators, non-financial records 
processors, adjusters and investigators, or in miscellaneous 
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Traffic, shipping & receiving clerks.
Stock & inventory clerks ..........
Meter readers ...................
Weighers, measurers & checkers . . .
Samplers .......................
Expediters .....................
Material recording, n.e.c. .........





Eligibility clerks, social welfare ....
Bill and account collectors ........
Miscellaneous admin, support
occupations ....................






































































































































































































































employed in financial records processing as their general 
prevalence among the clerical workforce. Finally, black 
females are 20 percent less likely to be secretaries, 
stenographers, and typists.
Women of Spanish origin are substantially (more than 25 
percent) underrepresented among financial records pro 
cessors, and overrepresented among miscellaneous clerical 
occupations. Asian women are more likely to work as com 
puter equipment operators, adjusters and investigators, and 
in the miscellaneous clerical occupations. They are substan 
tially less likely to work as communications equipment 
operators or as secretaries, stenographers, and typists.
Among the detailed clerical occupations, table 2.7 
demonstrates that black females are more likely than their 
general clerical proportion would suggest to be employed as 
telephone operators and chief communications operators, 
correspondence clerks, file clerks, postal clerks, other mail 
clerks, messengers, weighers, measurers and checkers, 
miscellaneous material recording occupations, welfare 
eligibility clerks, data-entry keyers, and teachers' aides. 
Black females are less likely than other females to be 
employed as bookkeepers and accounting clerks or as 
secretaries.
Females of Spanish origin are more likely than their 
overall clerical proportion to work in miscellaneous material 
recording occupations, as welfare eligibility clerks, and as 
teachers' aides. Hispanic females are less likely to work as 
proofreaders or postal mail carriers. Asian women are more 
likely to work as ticket and reservation agents, library clerks, 
billing, posting, and calculating machine operators, welfare 
eligibility clerks, and data-entry keyers. They are less likely 
to be employed as telephone operators, other communica 
tions equipment operators, chief communications equipment 
operators, postal mail carriers, meter readers, and samplers.
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These patterns are quite marked and may be very signifi 
cant. Their investigation is clearly beyond the focus of this 
study. However, given the diversity of race and gender- 
specific occupational distribution, there does not appear to 
be any obvious way in which the job opportunities of a par 
ticular racial group will be impacted by clerical automation 
or any other change. Clerical workers are well represented 
among each ethnic group examined. In fact, the major dif 
ferences among clerical occupations seem to be in the extent 
of female domination.
Clerical Employment Trends
This section will present the historical trends in clerical 
employment levels. The first part concentrates on the long 
term, utilizing Census data from 1950 to 1980 adjusted for 
consistency in occupational classification. The second part 
of the section examines the short-term trends, using data 
from the Current Population Survey from 1972 to 1982. 
Then the recent demographic changes among clerical 
workers for the same period, 1972 to 1982, are reviewed. 
Taken as a whole, this data base will provide the raw 
material for the discussion of particular occupations in 
chapter 3. This section introduces the data and the occupa 
tional categories that will be treated with more depth in the 
following chapter.
Census Employment from 1950 to 1980
The Decennial Census produces the most detailed occupa 
tional employment data that is available from household 
reporting. This reflects the extremely large number of obser 
vations available. Even though the detailed occupational 
employment data come from a subsample of all Census 
respondents, the numbers are still very large by normal 
sampling standards. However, even large numbers of
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responses cannot obviate the inevitable measurement prob 
lems (discussed earlier) when dealing with occupational in 
formation.
Comparisons among Census observations are further 
complicated by the changes in the measuring rod, the Census 
occupational classification system. In 1950, occupational 
employment was tabulated in 12 major groups and 469 
detailed occupational categories. In 1960 these 12 major 
groups contained 494 detailed occupations, but in 1970 there 
were only 417 detailed occupations accumulated into the 
same 12 major occupational groups. The overall changes in 
the classification system can be regarded as relatively minor 
over this period. With regard to individual occupations, 
there can be major distortions when an occupational 
category is added or deleted, of course.
When it comes to the 1980 Census data, the magnitude of 
the changes in the occupational coding system are very 
troublesome. There are 503 detailed occupations which have 
been reshuffled into 13 new major groups, and the lack of 
comparability is very serious indeed. For example, cashiers 
have always been regarded as clerical workers in the Census 
occupational classification schema. The 1980 Census system, 
however, reclassifies them as sales workers, thereby moving 
1.65 million workers from one major occupational group to 
another. Clearly this complicates the task of comparing the 
employment levels of both sales workers and clerical workers 
to their historical antecedents. Similar transfers occurred for 
legal aides and counter clerks among clerical occupations. 
For the first time, there is a fundamental lack of consistency 
at the major occupational group level between adjacent Cen 
sus observations.
To avoid being misled by these measurement problems, it 
is necessary to convert all occupational employment 
numbers to a consistent basis. Upon the advice of the U.S.
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Bureau of the Census, the classification system of 1970 was 
chosen as the standard for this analysis. Since the Bureau of 
the Census always publishes detailed occupational employ 
ment for the last Census and the current one using current 
definitions, the comparison between 1960 and 1970 occupa 
tional employment in terms of the 1970 classifications was 
readily available. 5
These data are developed by the Bureau of the Census 
through a dual classification of a sample of all household 
units. Thus the proportions of those whose occupation 
would have moved them from any one detailed occupational 
group to another can be estimated. After each Decennial 
Census, such a reclassification study is conducted as a part 
of the benchmarking to Census observations and the results 
are published in a Technical Paper. 6
With painstaking effort it is possible to bridge from one 
Decennial Census to the next using these estimates of the 
proportions in each occupational category that moved to 
another category. It should be mentioned that it was also 
necessary to standardize the treatment of the "occupation 
not reported" group across the various Census observations. 
The numbers reported here include allocation of the occupa 
tion not reported group to the detailed occupational level as 
was done by the Census in 1980. Adjustments were not made 
for the deletion of 14- and 15-year olds from the labor force 
beginning in 1970, nor for the fact that the 1960 to 1970 oc 
cupational conversion factors published were based on the 
experienced civilian labor force rather than the number of in 
dividuals employed. 7
Because of the wide discrepancies between the 1980 oc 
cupational classification system and all those that went 
before, it is not possible to be completely accurate in reclassi- 
fying all occupational employment into 1980 terms without 
special reclassification studies for each pair of Census obser-
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vations(i.e., 1950-1980, 1960-1980, 1970-1980). However, it 
is possible to use the Census unpublished numbers to 
estimate the 1980 employment in terms of 1970 Census 
categories. Of course, it should be understood that all of the 
reclassification work is done on the basis of sample results. 
Thus the reclassified employment figures are subject both to 
the original sampling error in estimating occupational 
employment and the secondary sampling error involved in 
the reclassification study.
The 1950 Census employment could not be converted 
directly into 1970 categories since no such reclassification 
study has ever been done. Therefore the 1950 occupational 
employment figures were first reclassified into 1960 terms; 
then those numbers were converted to a 1970 basis using the 
1960 to 1970 translation. While the numbers reported here 
were derived as carefully as possible from the information 
available, it is not clear precisely how accurate they may be 
nor what hidden biases may remain.
The numbers reported in table 2.8 represent the best 
derivable estimates of detailed clerical employment on a con 
sistent basis across the 1950 to 1980 time span. Table 2.8 
shows that there were just over 19 million clerical workers 
employed in 1980 (using the consistent 1970 definitions). 8 
This is nearly a threefold increase from the level of 1950. 
Employment levels for 1950, 1960, 1970, and 1980 are in 
dicated for 42 separate clerical occupations. Table 2.9 
reports the same data as table 2.8, but the individual clerical 
occupations are ranked from largest to smallest according to 
their level of employment in 1980. The largest single category 
of clerical workers in 1980 was secretaries. There were over 4 
million secretaries employed; they represented just over 4 
percent of total employment and 21 percent of clerical 
employment in that year. 9
Table 2.8 












Clerical assistants, social welfare...............
Clerical supervisors, n.e.c.....................
Collectors, bill and account...................
Counter clerks, except food ...................
Dispatchers and starters, vehicle ...............
Enumerators and interviewers.................
Estimators and investigators, n.e.c. ............
Expediters and production controllers ..........
File clerks..................................
Insurance adjusters, examiners, and investigators 
Library attendants and assistants ..............
Mail carriers, post office .....................
Mail handlers, except post office...............
Messengers and office helpers .................
Meter readers, utility.........................
Office machine operators.....................






































































































Office machine, n.e.c. ...................
Payroll and timekeeping clerks .............
Postal clerks.............................
Proofreaders ............................
Real estate appraisers .....................
Receptionists ............................
Secretaries ..............................
Shipping and receiving clerks...............
Statistical clerks..........................
Stenographers ...........................
Stock clerks and storekeepers ..............
Teachers' aides, except school monitors......
Telegraph operators ......................
Telephone operators......................



































































































SOURCE: Decennial Census. Data were adjusted for consistency by the authors.
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Table 2.9
Employment in Clerical Occupations, 1950 to 1980 




1950 1960 1970 1980
Total employment .................................. 57,178,206 64,639,256 76,553,599 97,639,355
Clerical workers..................................... 6,875,546 9,575,247 13,856,074 19,119,280
Secretaries ........................................ 1,005,968 1,539,017 2,875,826 4,058,182
Not specified clerical workers ........................ 1,185,906 1,610,020 862,394 1,880,102
Bookkeepers ...................................... 744,053 973,224 1,633,490 1,804,374
Cashiers .......................................... 252,252 510,179 884,531 1,654,151
Miscellaneous clerical workers........................ 253,633 328,399 506,677 1,163,635
Typists ........................................... 60,534 547,923 1,041,804 799,561
Stock clerks and storekeepers ........................ 274,089 384,115 482,259 580,979
Receptionists ...................................... 77,965 164,446 323,552 536,963
Shipping and receiving clerks......................... 323,785 325,307 100,890 483,183
Bank tellers ....................................... 66,944 139,477 265,197 476,233
Estimators and investigators, n.e.c. ................... 112,469 171,901 282,074 442,553
Counter clerks, except food.......................... 96,313 127,630 243,697 398,029
Computer & peripheral equipment operators ........... 868 2,023 124,684 391,909
Keypunch operators ................................ 75,091 169,000 290,119 382,118
Clerical supervisors, n.e.c............................ 44,348 56,887 119,887 340,946
Expediters and production controllers ................. 123,277 151,191 217,107 329,621
Fileclerks......................................... 118,211 152,160 382,578 316,419
Postal clerks....................................... 216,164 242,872 321,263 315,111
Telephone operators................................ 363,472 374,495 433,739 314,674
Statisticalclerks.................................... 109,956 143,922 265,431 297,939
Mail carriers, post office ............................ 164,851 203,116 268,612 258,966
Payroll and timekeeping clerks ....................... 65,697
Teachers' aides, except school monitors................ 6,105
Mail handlers, except post office...................... 53,563
Insurance adjusters, examiners, & investigators ......... 33,061
Ticket, station, and express agents .................... 69,807
Library attendants and assistants ..................... 16,235
Billingclerks ...................................... 32,357
Stenographers ..................................... 429,424
Enumerators and interviewers ........................ 85,013
Dispatchers and starters, vehicle ...................... 33,746
Messengers and office helpers ........................ 111,508
Collectors, bill and account.......................... 25,395
Meter readers, utility................................ 40,696
Real estate appraisers ............................... 11,754
Office machine, n.e.c. .............................. 9,788
Bookkeeping and billing machine operators ............ 26,610
Weighers.......................................... 80,915
Proofreaders ...................................... 12,708
Clerical assistants, social welfare...................... 0
Duplicating machine operator ........................ 5,520
Calculating machine ................................ 19,176
Telegraph operators ................................ 34,811
Tabulating machine operator......................... __ 9,725













































































The second biggest category was bookkeepers, with about 
1.8 million employed, followed by cashiers, with 1.7 million. 
The only other clerical occupation that has approached 1 
million employees is typists. All together, these "big four" 
clerical occupations accounted for 8.5 million jobs, or about 
45 percent of all clerical employment in 1980. These same 
four occupations only accounted for 27 percent of clerical 
employment in 1950. All four of these occupations have 
grown substantially in employment during the last 30 years, 
although typists declined between 1970 and 1980.
On the other end of the scale in terms of size, there were 
only about 3,300 tabulating machine operators and about 
7,600 telegraph operators employed in 1980. These occupa 
tions have been declining for some years, as have the next 
two smallest occupations, duplicating machine operators 
and calculating machine operators. Each of these occupa 
tions has been adversely impacted by changes in technology.
Table 2.10 ranks these same clerical occupations by the an 
nual compound rate of change in employment from 1950 to 
1980. 10 Computer and peripheral equipment operators far 
exceeded all other clerical occupations in their rate of in 
crease over this period. This occupation has grown from an 
employment level of 868 persons in 1950 at the dawn of the 
computer age to over 400,000 persons in 1980, an annual rate 
of growth of over 22 percent. This is the labor market ex 
pression of the computer revolution which began to substan 
tially affect employment levels in computer-related occupa 
tions in the 1960s.
It is interesting to note that the second fastest growing 
clerical occupation over the 1950 to 1980 period was 
teachers' aides; from high-tech to high-touch in one easy 
step! The number of teachers' aides increased from 6,000 to 
over 200,000 in this 30-year period, over 12 percent per year. 
The third fastest growing clerical occupation was typists,
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even though there was actually a 23 percent decline in 
employment from 1970 to 1980. The phenomenal growth of 
typists in the 1950s and 1960s was sufficient to offset the re 
cent reversals when the entire 30-year period is considered. 
Following in order of rate of growth are library attendants, 
clerical supervisors, bank tellers, receptionists, and cashiers. 
Clearly, there is not a high-tech occupation among them, 
although they have all been impacted in one way or another 
by technological change as well as many other influences.
There were also a few clerical occupations that showed ab 
solute declines during this 30-year period. The most rapid 
declines were among stenographers and telegraph operators, 
declining in employment by about 5 percent annually. Both 
occupations have been impacted by technology, but not in a 
direct and obvious way. The telegraph has been all but 
replaced by superior communication devices, and this has 
nearly eliminated the jobs of telegraph operators. As discuss 
ed earlier, the improvements in dictation equipment and 
changing habits of users have spurred the decline in the 
stenographer occupation. In 1950, there were 2.3 secretaries 
per stenographer while by 1980 the ratio had risen to 44 to 1!
Fairly rapid declines were also shown by tabulating 
machine operators and weighers. Actually, the tabulating 
machine operators would have been the most rapidly 
retreating if 1960 had been taken as the base year. This oc 
cupation provides an excellent example of a technology- 
specific occupation that experiences rapid growth and then 
decline. Tabulating machines were very popular in the 1950s 
for analyzing data on punched paper cards. The number of 
tabulating machine operators nearly tripled between 1950 
and 1960. But electronic data processing technology moved 
rapidly beyond the capabilities of tabulating machines, and 
the number of employees in this occupation has fallen by 
nearly 90 percent since 1960. Rounding out the declining oc-
Table 2.10
Employment in Clerical Occupations, 1950 to 1980 
Ranked by Relative Change 1950 to 1980
Employment
Occupational title
Computer & peripheral equipment operators .....
Teachers' aides, except school monitors ..........
Typists .....................................
Library attendants and assistants ...............




Office machine operators ......................
Keypunch operators ..........................
Insurance adjusters, examiners, & investigators . . .
Miscellaneous clerical workers ..................
Counter clerks, except food ....................
Office machine, n.e.c. ........................
Secretaries ..................................
Estimators and investigators, n.e.c. .............
Billing clerks ................................
Real estate appraisers .........................
Mail handlers, except post office ................
Payroll and timekeeping clerks .................
Duplicating machine operator ..................




































































































































Expediters and production controllers ............ 123,277 151,191
Dispatchers and starters, vehicle ................. 33,746 49,205
Bookkeepers ................................. 744,053 973,224
Ticket, station, and express agents ............... 69,807 76,994
Proofreaders ................................. 12,708 17,171
Stock clerks and storekeepers ................... 274,089 384,115
Not specified clerical workers ................... 1,185,906 1,610,020
Mail carriers, post office ....................... 164,851 203,116
Shipping and receiving clerks.................... 323,785 325,307
Postal clerks.................................. 216,164 242,872
Bookkeeping and billing machine operators ....... 26,610 53,914
Enumerators and interviewers ................... 85,013 118,723
Meter readers, utility........................... 40,696 39,712
Calculating machine........................... 19,176 38,903
Telephone operators........................... 363,472 374,495
Messengers and office helpers ................... Ill ,508 61,303
Weighers..................................... 80,915 44,548
Tabulating machine operator.................... 9,725 26,937
Telegraph operators ........................... 34,811 21,064
Stenographers ................................_____429,424_____283,486



































































cupations are messengers and office helpers, calculating 
machine operators, and telephone operators. All appear to 
be office technology-related declines since the communica 
tions and computing capabilities of modern offices have 
rendered these jobs less essential than in the past. 11
CPS Employment from 1972 to 1982
The long-term Census data do not seem to demonstrate 
obvious and widespread impact of technology on particular 
clerical occupations, but it may be instructive to examine re 
cent annual data for detailed occupations from the Current 
Population Survey. Due to the benchmarking to Census 
observations, the only time period for which this can be done 
with CPS data is the decade from 1972 to 1982. 12 If the 
microprocessor revolution is going to have catastrophic im 
pacts on clerical employment, it should have become ap 
parent by 1982 when the microcomputer population reached 
the one million unit level (Computer and Business Equip 
ment Manufacturers Association, 1985:87).
While this period would seem to be adequate for analysis, 
it is complicated by the fact that the recession of 1981-82 oc 
curs right at the end of the period. Although the recession 
would be expected to distort occupational employment 
numbers for production workers in manufacturing in 
dustries, its impact on the employment of clerical workers is 
less certain. The results presented in chapter 1 that showed a 
decline in clerical employment during the last recession make 
this a significant question.
In addition, the utilization of annual average data from a 
much smaller household survey such as the CPS will in 
troduce considerable statistical noise into the data. When 
observations are closely spaced, the inevitable sampling 
variability becomes all too apparent. Thus, some reservation 
must be expressed about any particular annual observation.
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More confidence can be put in trends that emerge over a 
period of three or four years.
Table 2.11 reports the CPS employment data for clerical 
workers by detailed occupation. It is the analogue to table 
2.7, except that this table did not require any bridging of 
data series collected on different occupational classification 
systems. The table shows the annual average employment 
estimates for 32 clerical occupations from 1972 to 1982. 13 
Table 2.12 shows the same occupational data ranked accord 
ing to the employment levels in 1982.
As before, secretaries are the largest single clerical occupa 
tion with nearly 4 million employed in 1980. Employment of 
secretaries declined by about 100,000 between 1980 and 
1982, apparently reflecting the influence of the recession. 
Any decline in this series must be considered unusual since 
secretaries experienced steady growth of about 100,000 jobs 
per year throughout the 1970s. This downward trend has not 
continued in 1983 and 1984, however, as will be shown in 
chapter 3.
Bookkeepers are the next biggest clerical occupation, 
followed by cashiers and typists. Typists show a stagnant 
employment level through the decade of 1972 to 1981, with a 
turn downward in 1982. The latter apparently reflects the 
reclassification of word processor operators discussed 
earlier. Recall that the long-term analysis in the last section 
showed typists to be a declining occupation. Cashiers and 
bookkeepers do not show employment declines, but their 
growth patterns are certainly interrupted in 1982, especially 
in the case of cashiers. For reasons that will become clearer 
in chapter 3, it appears that these short-term trend data have 
been seriously disrupted by the deep recession of 1981 and 
1982.
Table 2.11 








Clerical supervisors, n.e.c. .............
Collectors, bill and account ............
Counter clerks, except food ............
Dispatchers and starters, vehicle ........
Enumerators and interviewers ..........
Estimators and investigators, n.e.c. ......




Library attendants and assistants ........
Mail carriers, post office ...............
Mail handlers, except post office ........







. . . . 14,329
. . . . 290
. . . . 149
. ... 1,592






. . . . 350
196
. . . . 274
109
. ... 138
. . . . 271








































































































































































































































Payroll and timekeeping clerks ............ 185 200 206 202 211 231 245 241 237 231 224
Postalclerks............................ 282 303 295 293 291 271 272 264 291 269 271
Receptionists ........................... 439 450 465 468 511 542 600 614 644 675 672
Secretaries ............................. 2,964 3,088 3,218 3,281 3,428 3,470 3,646 3,792 3,944 3,917 3,847
Shipping and receiving clerks.............. 453 461 469 433 446 474 469 493 515 525 499
Statistical clerks......................... 301 301 328 331 342 363 384 408 396 370 365
Stenographers .......................... 125 107 104 101 101 84 96 78 66 74 66
Stock clerks and storekeepers ............. 513 478 493 479 499 505 516 539 544 528 497
Teachers'aides, except school monitors..... 208 232 253 292 325 326 348 357 391 381 373
Telephone operators..................... 394 390 393 348 343 347 317 333 323 308 283
Ticket, station and express agents.......... 130 118 123 138 126 132 131 148 144 148 154
Typists ................................ 1,025 1,040 1,046 1,035 995 1,020 1,060 1,038 1,043 1,031 942
Allotherclericalworkers................. 1,329 1.331 1,388 1.375 1,444 1.587 1.705 1,818 1.899 1,956 1,871





Employment in Clerical Occupations, 1972 to 1982 












Estimators and investigators, n.e.c. .......
Bank tellers ...........................
Shipping and receiving clerks .............
Stock clerks and storekeepers ............
Counter clerks, except food ..............






Clerical supervisors, n.e.c. ...............
Mail carriers, post office ................



































































































































































































































































Payroll and timekeeping clerks ............ 185 200 206 202 211 231 245 241 237 231 224
Insurance adjusters, examiners,
and investigators...................... 109 114 127 153 159 172 173 178 179 191 200
Mail handlers, except post office........... 129 144 148 145 140 149 164 170 168 175 182
Billingclerks ........................... 149 166 158 145 140 157 170 164 165 153 154
Ticket, station, and express agents ......... 130 118 123 138 126 132 131 148 144 148 154
Library attendants and assistants .......... 138 123 135 146 143 144 174 168 155 152 150
Messengers and office helpers ............. 79 85 77 78 83 95 89 95 98 97 115
Dispatchers and starters, vehicle........... 86 88 92 93 89 99 99 109 105 115 110
Collectors, bill and account............... 61 59 64 73 66 73 80 77 81 93 87
Stenographers .......................... 125 107 104 101 101 84 96 78 66 74 66
Enumerators and interviewers............. 39 49 53 44 49 55 54 61 87 58 53
Bookkeeping and billing
machine operators.....................____69 57 59 60 49 53 47 59 52 49 42




Table 2.13 shows the CPS clerical occupations sorted by 
the annual rate of change over the 1972-1982 decade. This 
list is remarkably similar to the earlier 1950-1980 rate of 
change listing in table 2.10. Once again, computer and 
peripheral equipment operators experienced the most rapid 
rate of increase of any clerical occupation, although it was 
only about half the rate shown for the 1950-80 period. Bank 
tellers and insurance adjusters, examiners and investigators 
both edged ahead of teachers' aides in growth rates during 
the more recent decade. This reflects the fall-off in the rate 
of growth in teachers' aides as employment growth in educa 
tion as a whole faltered due to funding difficulties and a 
reduction in the student population.
Other clerical occupations showing relatively rapid growth 
during the 1972 to 1982 decade include cashiers, estimators 
and investigators, and receptionists. All three of these oc 
cupations involve direct customer contact and probably 
would fall into the "hard to automate" category. 
Messengers and office helpers emerge as a relatively rapidly 
growing clerical occupation in the 1970s, which is in contrast 
with their declining employment from 1950 to 1980. The 
number of bill collectors increased at 3.6 percent annually 
during the decade, and mail handlers except post office in 
creased at 3.5 percent. Once again, there is no obvious inter 
pretation that emerges from the listing of clerical occupa 
tions that grew more rapidly than average during this recent 
decade.
At the other end of the distribution, the declining occupa 
tions, stenographers and telephone operators are joined by 
bookkeeping and billing machine operators in rather rapid 
decline for the 1972 to 1982 period. Small annual declines 
were registered for typists, postal clerks, mail carriers, and 
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SOURCE: Current Population Survey.
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Bookkeeping and billing machine operators would appear 
to be another clerical occupation impacted by the 
microprocessor revolution. As microcomputers have become 
more widely distributed, increasing attention has been paid 
to creating accounting software that will run on the micros. 
This has undoubtedly impacted the number of bookkeeping 
machine operators. What is not clear is whether it has im 
pacted the number of people doing the bookkeeping work. 
Since they are not doing it on a special purpose device, it 
would no longer be appropriate to call them bookkeeping 
machine operators, however, and the job titles are very likely 
changed.
The declines in postal service employment reflect a 
multitude of influences (including considerable technological 
change) aimed at making the postal service more efficient 
and competitive, particularly since it was made "indepen 
dent" of the government. The superior growth in employ 
ment of nonpostal mail handlers appears to indicate that the 
postal service still has a way to go.
The occupations that show near zero growth during the 
decade are also interesting. File clerks and billing clerks 
showed almost no growth from 1972 to 1982. Both suffered 
from recessionary employment declines that wiped out 
earlier gains. It might be tempting to conclude that these oc 
cupations also were adversely impacted by technological 
change, but it will become apparent in chapter 3 that the 
truth is not that simple. Let us turn now to the questions of 
trends in the number of females and minorities employed in 
these clerical occupations.
Demographic Trends in Clerical Employment
Clerical work has been prototypical "women's work" in 
recent decades, particularly for certain clerical occupations. 
Table 2.14 shows the employment of females in clerical oc-
Table 2.14 










Clerical assistants, social welfare.............
Clerical supervisors, n.e.c...................
Collectors, bill and account.................
Counter clerks, except food .................
Dispatchers and starters, vehicle .............
Enumerators and interviewers...............
Estimators and investigators, n.e.c. ..........
Expediters and production controllers ........
File clerks................................
Insurance adjusters, examiners, & investigators 
Library attendants and assistants ............
Mail carriers, post office ...................
Mail handlers, except post office.............
Messengers and office helpers ...............
Meter readers, utility.......................
Office machine operators...................
Bookkeeping & billing machine operators ....
Calculating machine ......................
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cupations from 1950 to 1980. It has the same structure as 
table 2.8 except that only women are included. These data 
have also been carefully adjusted for changes in the 
classification of jobs in the various Census observations. 
Note that nearly 15 million of the 19 million clerical workers 
in the earlier table are accounted for here, since over three- 
fourths of clerical workers in 1980 were women.
Table 2.15 contains the same data, but the clerical occupa 
tions are ranked according to the level of female employment 
in 1980. Among women workers, secretaries are the largest 
single clerical occupation, followed by bookkeepers, 
cashiers, and typists. Since females dominate the clerical 
employment ranks, it is not surprising that this ranking 
should be exactly the same as before. The same is true of 
table 2.16, which shows the detailed occupations ranked by 
the annual rate of growth from 1950 to 1980. Rapid growth 
for female clerical workers occurred among computer 
operators, insurance adjusters, teachers' aides, typists, bank 
tellers, bill collectors, and expediters. All showed at least a 
tenfold increase in the number of females employed over the 
30-year period. Declining occupations for female clerical 
workers included stenographers, telegraph operators, 
tabulating and calculating machine operators, and telephone 
operators.
Table 2.17 shows the percentage employment of women 
for each of the 32 clerical occupations in the Current Popula 
tion Survey from 1972 to 1982. The occupations are ranked 
according to the percentage female in 1982. As discussed 
earlier in the chapter, some occupations are almost exclusive 
ly female. Over 99 percent of secretaries are women, as are 
over 97 percent of receptionists and nearly 97 percent of 
typists. Keypunch machine operators, teachers' aides, bank 
tellers and bookkeepers are also over 90 percent female. 
Most important, none of these jobs which are dominated by 
women show any particular decline in the proportion female
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over the last decade. Thus these jobs will apparently con 
tinue to be almost exclusively female.
At the other end of the scale, postal mail carriers were only 
17 percent female in 1982, although this proportion nearly 
tripled during the 1970s. Messengers and shipping and 
receiving clerks were also less than 25 percent female while 
postal clerks, stock clerks, and dispatchers were between 35 
and 40 percent female. All the clerical occupations with low 
percentages of female employment have seen increasing 
numbers of women workers in recent years. Since the oc 
cupations where females predominate have not shown con 
trary trends, it is difficult to argue that this demonstrates 
lesser sex stereotyping of jobs, however. It may simply 
reflect the greater availability of women workers for all 
clerical tasks, combined with the lowering of barriers to en 
try for female workers in certain jobs. The bulk of clerical 
jobs are currently held by women workers and this can be ex 
pected to continue for the foreseeable future.
Unfortunately, it is not possible to reconstruct completely 
comparable occupational employment figures for 1950 to 
1980 for minorities from Census data. This is because the 
reclassification studies that the Bureau of the Census con 
ducts do not include separate figures by race. Thus it is 
necessary to confine the analysis to CPS data in examining 
minority employment in clerical occupations over time.
Table 2.18 displays the percent minority employment in 
the CPS clerical occupations from 1972 to 1982, with oc 
cupations ranked by the proportion minority at the end of 
the period. The highest minority percentage is among postal 
clerks, with over 25 percent minority workers. Note that this 
does not include postal mail carriers who are listed separately 
in the table. In fact, mail carriers include only about 14 per 
cent minority workers. Mail handlers, other than in the post 
office (i.e., private sector), are also over 20 percent minority.
Table 2.15
Female Employment in Clerical Occupations, 1950 to 1980 





















Counter clerks, except food ...............
Estimators and investigators, n.e.c. ........
File clerks..............................
Statistical clerks.........................
Computer & peripheral equipment operators 
Teachers' aides, except school monitors.....
Stock clerks and storekeepers .............
Payroll and timekeeping clerks ............
Expediters and production controllers ......
Clerical supervisors, n.e.c.................
Shipping and receiving clerks..............



































































































Insurance adjusters, examiners, & investigators ......... 1,013
Stenographers ..................................... 413,945
Mail handlers, except post office...................... 16,596
Ticket, station, and express agents .................... 7,801
Enumerators and interviewers ........................ 66,408
Collectors, bill and account.......................... 3,506
Mail carriers, post office ............................ 3,510
Bookkeeping & billing machine operators .............. 24,445
Dispatchers and starters, vehicle ...................... 3,035
Office machine, n.e.c. .............................. 8,498
Proofreaders ...................................... 8,063
Messengers and office helpers ........................ 8,309
Clerical assistants, social welfare...................... 0
Calculating machine ................................ 18,961
Duplicating machine operator ........................ 2,941
Weighers.......................................... 5,219
Real estate appraisers ............................... 0
Meter readers, utility................................ 952
Telegraph operators ................................ 7,542
Tabulating machine operator......................... _____3,923
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Messengers and office helpers ............
Not specified clerical workers ............
Weighers..............................




















































































































SOURCE: Decennial Census. Data were adjusted for consistency by the authors.
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Table 2.17 













Bookkeeping & billing machine operators . . .
Stenographers ..........................
File clerks .............................
Enumerators and interviewers ............
Payroll & timekeeping clerks .............
Statistical clerks ........................
Library attendants and assistants ..........
All clerical workers .....................
All other clerical workers ................
Counter clerks, except food ..............
Clerical supervisors, n.e.c. ...............
Computer & peripheral
equipment operators ....................
Collectors, bill and account ..............






































































































































































































































































































































Mail handlers, except post office ...........
Keypunch operators .....................
Teachers' aides, except school monitors .....
Messengers and office helpers ..............
Typists .................................
Telephone operators .....................
Stock clerks and storekeepers ..............
Library attendants and assistants ...........
Computer & peripheral
equipment operators ....................
Bookkeeping & billing machine operators ...
Mail carriers, post office ..................
Statistical clerks .........................
Shipping and receiving clerks ..............
Stenographers ...........................
All other clerical workers ................
Ticket, station, & express agents ...........
Estimators and investigators, n.e.c. .........
Cashiers ................................
All clerical workers ......................
Collectors, bill and account ...............
Enumerators and interviewers .............
















































































































































































































































































































































































































Other clerical occupations showing 20 percent minority par 
ticipation include file clerks, keypunch machine operators, 
teachers' aides, and messengers. In general, the clerical oc 
cupations with heavy minority employment are not the 
strong growth occupations.
Occupations with relatively low percentages of minority 
employment include billing clerks, bookkeepers, dispatch 
ers, secretaries, bank tellers, and receptionists. However, the 
general trend in the minority proportion of clerical workers 
over the last decade is clearly upward. For most of the oc 
cupations in table 2.18, the percent minority in 1982 is higher 
than it was in 1972.
After this brief review it is surprisingly hard to come to 
any firm general conclusions about the potential impacts of 
clerical automation on the employment outlook for women 
and minorities in clerical jobs. It is clear that both women 
and minorities have made "gains" in recent years in the 
sense that they are taking a higher proportion of clerical jobs 
than in the past. But the rumored impacts of technological 
change on clerical employment have not emerged from the 
analysis of historical employment data. It is apparent that 
the analysis of aggregate data is not sufficient to identify the 
employment impacts of technological change, except in cases 
of truly declining occupations. We shall see in chapter 4 that 
there are some good reasons for this disappointing result.
With this data base in place, we turn in chapter 3 to a 
focus on trends in the employment levels of individual 
clerical occupations. The data from this chapter will be ap 
plied in a more rigorous fashion, as employment levels and 
demographic characteristics are examined in more detail.
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NOTES
1. See Hunt and Hunt (1985) for a full discussion of this issue.
2. Note that this treatment will not be strictly correct because of the 
marked differences between the 1980 Census occupational classification 
system and those based on the 1970 and earlier Census systems.
3. For convenience, the terms administrative support personnel and 
clerical workers will be used interchangeably in this monograph. While 
the differences in classification are widespread and significant, the 
discussion will be much improved if this point is ignored except when it is 
vital to understanding.
4. This will become clear later in the chapter when the trends in employ 
ment of clerical workers are presented.
5. See 1970 Census of Population, Detailed Characteristics, United 
States Summary PC(1)-D1, Table 221, pp. 718-724.
6. See John A. Priebe, Joan Heinkel, and Stanley Greene, "1970 Oc 
cupation and Industry Classification Systems in Terms of Their 1960 Oc 
cupation and Industry Elements," Technical Paper No. 26, issued July 
1972, Washington, D.C.: U.S. Department of Commerce, Bureau of the 
Census. The 1950 to 1960 conversion was published as Technical Paper 
No. 18. Unfortunately, the 1970 to 1980 conversion has not yet been 
published. The Bureau of the Census was good enough to make 
preliminary unpublished results available for this study.
7. Neither of these factors is thought to introduce serious distortions in 
clerical worker employment figures. In any event, there is no informa 
tion available with which to make the adjustments at the specific occupa 
tional level.
8. Note that this is some 2.2 million more than reported in the earlier sec 
tion of this chapter. The major discrepancy is the omission of cashiers 
from the earlier figures.
9. This differs only slightly from the 3.9 million reported earlier.
10. The category of clerical assistants, social welfare was omitted since it 
was added in 1970.
11. Later in the chapter, it will be shown that messengers appear to be 
making a strong comeback.
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12. It is frustrating to stop the analysis in 1982. However, the massive 
reorganization of the occupational classification system introduced to 
the CPS in 1983 prevents the development of consistent data for all oc 
cupations after 1982.
13. There are some differences in aggregation from the Census data that 
result in only 32 rather than 42 occupations reported. This makes it im 
possible to use the bridging technique to try to overcome the effects of 





This chapter will apply a narrower focus to the data 
presented in chapter 2. The analysis will concentrate on in 
dividual clerical occupations rather than the entire popula 
tion of clerical jobs. This will make it possible to pull 
together the trends in employment, the demographic com 
position, and speculation on the past impact of clerical 
automation on each occupation. The clerical subgroups 
from the 1980 Census will be used to organize the occupa 
tions, but it is important to realize that there will not usually 
be a one-to-one correspondence between the subgroup and 
the occupations discussed. 1 In essence, the analysis will in 
volve selected occupations within each clerical subgroup.
This chapter will draw freely on results that have been 
presented earlier, especially on the race and sex 
characteristics of those employed in particular occupations. 
In the interest of readability, however, the tables from which 
the results are taken will not be referenced. For some oc 
cupations, CPS data will be presented for 1972 to 1982 as in 
chapter 2, while for others the data will include 1983 and 
1984. It is true that the conversion to 1980 Census occupa 
tional titles in 1983 rendered the CPS observations incom-
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patible with the earlier years. However, there are some oc 
cupations where the changes are minimal or nil. The authors 
have used their own judgment in deciding which individual 
occupations were consistent enough to be presented without 
misleading the reader. Also, Census data for 1950 to 1980 
and CPS data for 1972 to 1982 or 1984 will be presented 
together without too much concern for whether the employ 
ment levels are exactly consistent between the two. 2 This is 
done in the interest of deriving maximum impact from the 
numbers that exist. The interest is in establishing the trend 
rather than in getting a precise measurement of the number 
of people employed at a given point. This is also the motiva 
tion for presenting the occupational trends in graphical for 
mat in this chapter.
Employment Trends
Table 3.1 provides an overview of the rates of increase of 
the components of administrative support employment be 
tween the 1970 and 1980 Census observations. 3 Since it uses 
the 1980 Census occupational classification system, the 
numbers are not exactly consistent with those presented 
earlier in this monograph. The indication is that there was a 
very wide range of employment change between 1970 and 
1980 among the clerical subgroups. Aggregate rates of 
change vary from the 24 percent reduction in employment of 
communication equipment operators over the decade to the 
147 percent increase among computer equipment operators. 
It will be shown shortly that the increase in supervisors is 
clearly a statistical anomaly.
The overall rate of expansion among clerical jobs during 
the decade of the 1970s was 32 percent. Other subgroups 
growing faster than this rate include the nonfinancial records 
processors, information clerks, adjusters and investigators, 
and miscellaneous. Those growing more slowly than average
Table 3.1 
Employment of Administrative Support Occupations
Employment from census in 1970
Administrative support occupations . .
Computer equipment operators. ....
Information clerks ...............
Non- financial records processing . . .
Dupl. & other office machine oper. . . 
Communications equipment oper. . . 
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(or decreasing) include material scheduling and distributing 
occupations, secretaries, stenographers and typists, financial 
records processors, mail and message distributors, and 
duplicating and other office machine operators. One or more 
occupations from each subgroup will be examined in order 
to gain an appreciation for the clerical employment trends at 
the detailed occupational level.
Clerical Supervisors
Table 3.1 indicated an increase of 165 percent in clerical 
supervisors between 1970 and 1980, but this is undoubtedly a 
statistical artifact rather than a real change in the employ 
ment of supervisors. One of the major changes introduced in 
the 1980 Census occupational classification system was the 
separation of supervisors from the body of clerical workers. 
Thus the supervisors of computer equipment operators are 
now regarded as clerical supervisors whereas before they 
were likely to have been considered as simply computer 
equipment operators.
When the Bureau of the Census did their reclassification 
study to make the two distributions comparable, they ob 
viously were forced to use the information that was gathered 
at the time of the original response. So the reclassification 
study takes the original job title given by the respondent and 
classifies it according to the two different systems. But when 
the classification system changes in such a way that a whole 
new category of supervisors is created, it is difficult or im 
possible to impose that on the original data. It seems clear 
that this accounts for a major share of the apparent increase 
in clerical supervisors.
Figure 3.1 shows the data presented in chapter 2 (in tables 
2.8 and 2.11) in a graphical format. The upper panel of the 
figure displays the long-term employment trend according to 
Census data as adjusted. The lower panel of the figure shows
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the CPS estimates of annual average employment of clerical 
supervisors from 1972 to 1982, also on a consistent defini 
tional basis. Since the CPS data only show an increase of 35 
percent in the employment of clerical supervisors over a 
nearly identical span of years, the Census figures clearly 
represent a statistical artifact that is a consequence of the 
changes in the measurement system. This is also 
demonstrated by the fact that the CPS shows that clerical 
supervisors were 70 percent female in 1980 while the 1980 
Census reports that they were only 47 percent female.
On the basis of these data, it would appear that the 
employment of clerical supervisors has been increasing only 
slightly more rapidly than clerical workers as a whole. While 
supervisors increased by 35 percent over the 1972 to 1982 
period, all clerical workers increased by 29 percent for the 
term according to CPS data. The proportion female among 
clerical supervisors showed a strong positive trend during the 
1970s, increasing from 58 percent in 1972 to 72 percent in 
1982. Thus at the end of the period, females were ap 
proaching a representation among clerical supervisors equal 
to their proportion of all clerical workers (77 percent). 
However, the 1980 Census data presented in chapter 2 
demonstrated that females were not distributed equally 
across all supervisory categories.
If females advanced among the ranks of clerical super 
visors during the past decade, the proportion of minority 
employment was relatively constant. While data on race 
from the CPS are subject to large sampling errors, the data 
appear to show that the proportion of minority workers 
among clerical supervisors was roughly the same as their pro 
portion of all clerical workers throughout the '70s. The 1980 
Census data for supervisors of administrative support per 
sonnel, however, showed that blacks, Hispanics, and Asians 
were all slightly less likely to be supervisors.
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It may not be very satisfying, but clerical supervisors pro 
vide a good object lesson on the dangers of putting too much 
faith in the raw numbers without checking against other data 
sources. The differences between the 1970 and 1980 Census 
numbers are so great as to make comparisons between these 
two data sources meaningless. Yet when we turn to the alter 
native, the Current Population Survey, we find that the dif 
ferences in definitions make for noncomparability here as 
well. Fortunately, all the occupations examined here will not 
prove so troublesome.
Computer Equipment Operators
As indicated repeatedly in this monograph, computer 
equipment operators had the fastest growth rate of any 
clerical subgroup during the decade of the 1970s. This is 
reflected in figure 3.2 as well. The employment of computer 
and peripheral equipment operators nearly tripled between 
1972 and 1982. The observations for 1983 and 1984 are not 
entirely consistent with earlier years, since they omit some 
supervisors of computer equipment operators, but it is clear 
that the strong employment growth continued in these oc 
cupations in 1983 and 1984.
It was reported in chapter 2 that the proportion of females 
employed as computer and peripheral equipment operators 
rose from 38 percent to 63 percent between 1972 and 1982, a 
very considerable rise. Table 3.1 showed that while male 
employment levels in these occupations increased by 72 per 
cent, female employment increased by over 250 percent be 
tween 1970 and 1980. Female workers have obviously made 
substantial inroads in the most rapidly growing of all clerical 
occupations.
Minorities also managed to increase their proportion of 
computer and peripheral equipment operators from 10 per 
cent to 15 percent between 1972 and 1982. The discussion in
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chapter 2 showed that blacks, Hispanics, and Asians all were 
overrepresented among computer equipment operators 
relative to their share of all clerical employment. Female 
minorities also were doing well in these occupations. Only 
female Hispanics were not overrepresented among computer 
equipment operators. The conclusion is that this rapidly 
growing clerical occupation has been a real opportunity 
generator for minorities in the labor force. The extent to 
which these occupations continue to expand in the future 
may play an important role in determining the adequacy of 
female and minority job achievement.
There is considerable uncertainty about how technological 
change in the office might impact the employment oppor 
tunities for computer and peripheral equipment operators. 
To the extent that electronic mail, data base management 
systems, word processing systems, and other innovations de 
pend on mainframe or minicomputer installations for their 
processing power, the number of computer operators would 
be enhanced by the spread of these services. On the other 
hand, since microcomputers allow direct hands-on operation 
by end users, the microcomputer domination of these areas 
could cause job opportunities for computer operators to be 
constrained. So the key is the way in which centralized com 
puter systems evolve in the face of decentralized 
microprocessing capability. If the strong growth in main 
frames and minicomputers continues in the future, it is 
reasonable to expect continued job creation and continued 
opportunities for minorities.
Miscellaneous Clerical Occupations
It is very illuminating that the second fastest growing 
clerical subgroup should be a miscellaneous collection of oc 
cupations. Table 3.1 showed that this group's employment 
advanced by 64 percent from 1970 to 1980. The individual
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occupations that are available for analysis in this subgroup 
include bank tellers, teachers' aides, and statistical clerks. In 
addition, cashiers will be discussed here even though they are 
no longer classified as clerical workers by the Census.
Figure 3.3 shows the strong positive trend in employment 
of bank tellers from 1950 to 1980 and from 1972 to 1981. 
The leveling off in 1982 could be permanent in this instance. 
While data for 1983 and 1984 are not consistent with data 
presented here, there was no increase in tellers between 1983 
and 1984 in the CPS either.
Bank teller is one of the traditional clerical occupations 
dominated by the employment of white females. Over 90 
percent of bank tellers in 1980 were female and 89 percent of 
these were white. Black females are particularly unlikely to 
be employed as bank tellers, while Hispanic and Asian 
women are slightly more likely to be tellers than their 
numbers would suggest. The conclusion, however, is that the 
future prospects for employment of bank tellers will impact 
most directly on jobs traditionally filled by white women.
Figure 3.4 shows the trend in employment for teachers' 
aides from 1950 to 1980 and 1972 to 1984. This is one of the 
few occupations where there are no known discrepancies 
with the move from 1970 Census categories to those of 1980, 
so the time series should be entirely consistent. 4 The main 
growth in teachers' aides occurred during the decade of the 
1960s when they expanded enormously. This was partly in 
response to the demand for teachers and partly due to the 
desire to introduce cultural diversity into the schools. Since 
fully qualified minority school teachers were more difficult 
to find, the paraprofessional category of teachers' aides fill 
ed the bill. In fact, it was shown in chapter 2 that teachers' 
aides were one of the occupations with the highest minority 
employment ratios, over 20 percent in 1982.
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This occupation is also highly female at over 92 percent in 
1982, so clearly many of the job opportunities that were 
created tended to go to minority females. In the 1980 Census 
it was reported that 16.5 percent of female teachers' aides 
were black and 11.4 percent were Hispanic. This is nearly 
double the black proportion of all female clericals and nearly 
triple that for Hispanics.
It is doubtful that the decline in teachers' aides employ 
ment beginning in 1981 has anything to do with office 
automation. It is a consequence of the decline in student 
populations, the increasing supply of accredited minority 
teachers, and the escalating pressure on school budgets occa 
sioned by the taxpayer revolts of the last few years. 
Nonetheless, the trend does not augur well for the minority 
females who found desirable paraprofessional employment 
opportunities in this occupation.
Figure 3.5 shows the employment trend for statistical 
clerks from 1950 to 1980 and for the decade from 1972 to 
1982. This occupation showed relatively strong growth from 
1973 to 1979, but a substantial deterioration beginning in 
1980. While consistent data are not available for 1983 and 
1984, the indications are that the decline continues. The net 
result is that statistical clerks grew only about two-thirds as 
fast as all clerical workers during the period.
It was shown in chapter 2 that this occupation became 
more female over the decade of 1972 to 1982, rising from 
about 70 percent to about 80 percent female. The percentage 
minority also increased over the period. The connection of 
this occupation to office technology would appear to be 
through the microcomputer applications of spreadsheet 
analysis and through statistical and data base management 
packages of various types. It is frankly not known whether 
the decline in the employment of statistical clerks is the result 
of the growth in microcomputers or not, since there is no
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way to make a direct link between the two developments. It 
would seem likely, however, that this decline might be linked 
to technological change in the insurance industry and other 
similar intensive data manipulation situations. 3
The last miscellaneous clerical occupation to be considered 
is the category of cashiers. Figure 3.6 shows the trends in the 
employment of this occupation. It is apparent that it has 
been a growth occupation for a long time, with the growth 
accelerating during the 1970s. The observations for 1983 and 
1984 may not be 100 percent consistent with the earlier ones, 
but they serve to demonstrate that this occupation continues 
to enjoy very strong growth in employment.
Cashiers were not discussed in the first section of chapter 2 
since they are no longer included among clerical workers ac 
cording to the Census. But they were about 85 percent 
female in 1980, slightly above average among clerical oc 
cupations. Cashiers were also shown to have a rising propor 
tion of minority workers, increasing from 8 to 12 percent 
during the period 1972 to 1982. Cashier jobs might be at risk 
from clerical automation, particularly in the form of 
automatic or customer-operated checkout systems. 
However, the diffusion of these point-of-sale computer 
devices through 1984 does not appear to have had a marked 
impact on the employment levels in this occupation since it 
has had one of the fastest growth rates among clerical oc 
cupations in recent years.
Adjusters and Investigators
The subgroup of adjusters and investigators was shown in 
table 3.1 to have increased in employment by 49 percent over 
the decade of the 1970s. However, the employment of males 
in this subgroup actually declined, whereas the level of 
female employment increased by 138 percent. Thus, this oc 
cupational subgroup was one of rapidly increasing job op-
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portunities for female clerical workers. The opportunities 
for minority women were also good as black, Hispanic, and 
Asian women all were overrepresented in this clerical 
subgroup in 1980 (see table 2.7). The individual occupation 
chosen for analysis in this subgroup is that of insurance ad 
justers.
Figure 3.7 shows the trend in employment of insurance ad 
justers. It indicates that there has been very strong growth in 
this occupation for the last 30 years. Table 2.5 reported that 
employment in this occupation was about 60 percent female 
in 1980. Furthermore, the analysis of demographic groups 
showed that black and Asian females were proportionately 
more likely to hold these jobs, whereas white females and 
those of Spanish origin were less likely to be employed here. 
While there is a problem with the consistency of the later 
observations, it appears that the growth of insurance ad 
justers continued from 1983 to 1984.
This would seem to be a good example of an occupation 
.that might be a user of clerical automation, but would not be 
impacted directly without major changes in the way the job 
is organized. Computerized systems support the work of in 
surance adjusters and they have more data available to them 
than ever before. Yet a major portion of their job obviously 
involves interaction with clients and providers. Thus it is the 
type of function that is hard to automate unless somehow the 
job can be reorganized to involve less direct customer con 
tact. In any event, there is no evidence of a slackening of the 
growth in employment of insurance adjusters to date.
Information Clerks
The subgroup of information clerks includes such occupa 
tions as interviewers, receptionists, ticket and reservation 
agents, and hotel clerks. Table 3.1 showed that the employ 
ment of these occupations increased by 48 percent between
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1970 and 1980, about one-and-one-half times the average for 
all clerical workers. The results in chapter 2 showed this 
group to be 85 percent female, with the occupation of recep 
tionists over 95 percent female. Black women and Asian 
women were slightly less likely to be employed as informa 
tion clerks than other clerical occupations. Hispanic women 
were slightly more likely to work in this subgroup. The oc 
cupations to be examined here are receptionists and ticket 
and reservation agents.
Figure 3.8 shows the long-term and recent trends in 
employment of receptionists, one of the traditional office oc 
cupations. The upper panel shows that the employment of 
receptionists has expanded throughout the last 30 years while 
the lower panel demonstrates very strong growth in the late 
1970s. It would appear that receptionist employment was 
hurt by the 1981-82 recession, but the inconsistency of later 
data makes it difficult to determine whether this is a more 
permanent trend.
In any event, it is doubtful that office automation will 
have a substantial impact on this occupation because of the 
public interaction element. If an office needs a receptionist, 
it indicates that there is some degree of public or customer 
interface required. Office automation may increase the pro 
ductivity of the receptionist significantly, but it is doubtful 
that the position would be eliminated. Thus this occupation 
provides another example of a clerical occupation which is 
likely to benefit from office automation by making the job 
more valuable and productive. If there is an employment im 
pact due to more aggressive automation of clerical functions, 
it is likely that it will be felt in other less visible occupations.
Figure 3.9 reports the trends in employment of transporta 
tion ticket and reservation agents. This occupation shows a 
much slower growth than that for receptionists, both long- 
term and short-term. There was very little growth in this oc-
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cupation from 1950 to 1970, but it did expand substantially 
during the 1970s. The growth in travel during this period is 
well known, but so is the growth in automation of these 
functions. The most prominent example is the airline reser 
vation system, but others show similar trends. Thus, the level 
of employment here reflects both increasing consumer de 
mand and increasing automation to improve efficiency. Ap 
parently the level of consumer demand has been stronger 
since the employment of transportation ticket and reserva 
tion agents continues to expand.
Records Processors, Nonfinancial
According to the data presented earlier, this subgroup of 
clerical occupations grew only slightly faster than average 
during the 1970 to 1980 period. It was also just about 
average in the proportion of female employees and above 
average in the proportion of minority female employees. In 
cluded in this subgroup are detailed occupations such as file 
clerks, order clerks, library clerks, and personnel clerks.
Figure 3.10 shows the interesting trends in the employment 
of file clerks. The upper panel indicates that there was very 
little growth in this occupation from 1950 to 1960, but that it 
was booming during the first computer revolution in the 
1960s. A substantial decline followed in the 1970s. The lower 
panel shows possible data problems with basically flat 
employment until 1978 followed by an increase of 50,000 in 
two years. Next the employment drops back to the base level, 
and then increases by 50,000 once again. The credibility of 
these recent numbers is uncertain.
The employment of library attendants is shown in figure 
3.11. This is an occupation that expanded rapidly from 1960 
to 1970 and then stagnated. The lower panel shows that there 
was a sharp rise during the mid-1970s in employment of 
library clerks, followed by a gradual decline. Data for 1983
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and 1984 indicate that this decline is continuing. While there 
have been advances in automation that bear on library 
clerical routines, there has also been a reduction in the 
general public support for libraries in the last few years. It is 
likely that both have impacted the employment levels of 
library clerks.
Material Scheduling and Distributing Occupations
This clerical subgroup includes such occupations as stock 
and inventory clerks, shipping and receiving clerks, produc 
tion coordinators, expediters, dispatchers, and meter 
readers. As a group these clerical occupations expanded by 
21 percent from 1970 to 1980, only about two-thirds as fast 
as all clerical workers. Many of these occupations involve a 
factory or warehouse environment and whether for this or 
other reasons, these jobs tend to be held by males. In chapter 
2 it was shown that this group was only 34 percent female. 
However, it was also reported that black females and 
females of Spanish origin were more likely to work in these 
occupations than white or Asian females.
Figure 3.12 displays the employment trends for stock and 
inventory clerks, the single biggest occupation in the group. 
Stock clerks have had a slow but rather steady growth over 
the last 30 years according to the upper panel of figure 3.12. 
The lower panel demonstrates the cyclical sensitivity of this 
occupation with the declines in employment during the reces 
sions of 1973-75 and 1981-82 very apparent. Employment of 
stock clerks appears to have dipped by 10 percent during the 
severe 1981-82 recession. This is atypical for clerical occupa 
tions, but would not be remarkable for operatives in 
manufacturing.
Shipping and receiving clerks are represented in figure 
3.13. The same general cyclical pattern can be seen in the 
lower panel of this figure. The declines are roughly coinci-
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dent with the general business cycle pattern. It is also ap 
parent from the upper panel that shipping and receiving 
clerks did not show any growth during the decade of the 
'50s. The message from these occupations is that it is very 
difficult to perceive long-term trends in employment levels 
based on a few years of observation, particularly if a reces 
sion has clouded the picture.
Secretaries, Stenographers, and Typists
This subgroup is made up of the prototypical clerical 
workers. They are the single largest subgroup, accounting 
for over one-fourth of all clerical workers in 1980. They also 
have been growing much less rapidly than the average for all 
clerical workers, at only 19 percent from 1970 to 1980. As 
described in chapter 2, this subgroup is over 98 percent 
female and almost 90 percent white females.
Even more dominated by white females is the occupation 
of secretaries. Secretaries are almost 99 percent female and 
92 percent of those females are white. The employment 
trends for secretaries are displayed in figure 3.14. The upper 
panel reveals a strong long-term growth pattern, particularly 
during the 1970s. The lower panel shows that this strong 
growth pattern was interrupted by the 1981-82 recession and 
has resumed at a somewhat slower pace thereafter. This is 
another occupation where 1982 appears to be a critical year 
for observation. The addition of observations in 1983 and 
1984 makes the downturn in employment between 1980 and 
1982 appear much less ominous. Nevertheless, it is apparent 
that secretarial employment growth has slowed dramatically 
in the early 1980s.
Figure 3.15 shows the employment trends from 1950 to 
1980 and from 1972 to 1984 for stenographers, one of the 
declining clerical occupations. It is apparent that this decline 
has continued for at least the last 30 years. As discussed
126 Analysis of Employment Trends
150
Figure 3.13 
EMPLOYMENT OF SHIPPING CLERKS
CENSUS DATA. 1950 TO 1980
1850 1060 1970 1960
116
EMPLOYMENT OF SHIPPING CLERKS
CPS DATA, 1972 TO 1982













CENSUS DATA. 1950 TO 1980
1950 1960 1970 1980
100
EMPLOYMENT OF SECRETARIES
CPS DATA, 1972 TO 1984
72 73 74 75 78 77 78 79 80 81 62 83 84
128 Analysis of Employment Trends
earlier, this decline is due to changes in dictation equipment 
and procedures. It also probably reflects changing job titles 
to some degree since it seems clear that there is actually more 
dictation being done than ever before. However, the 
operators in a word processing center who transcribe dicta 
tion are not likely to be called stenographers, even though 
they are performing the same basic function.
Financial Records Processing Occupations
Financial records processors include bookkeepers, billing 
clerks, payroll clerks and others. These occupations only in 
creased by 8 percent over the 1970 to 1980 period, making 
them one of the slowest growing subgroups among clerical 
workers. In chapter 2 it was shown that these occupations 
were 88 percent female in 1980 and that black females were 
particularly underrepresented among this subgroup of 
clerical workers. Only 4.8 percent of females employed in 
these occupations in 1980 were black.
Figure 3.16 reports the employment trends for the domi 
nant occupation in this subgroup, bookkeepers and account 
ing clerks. This occupation represents over 80 percent of the 
total employment in the group. Figure 3.16 shows that book 
keepers enjoyed rather rapid employment growth during the 
1960s, but much slower during both the 1950s and 1970s. 
The lower panel shows a brief growth spurt in the latter half 
of the 1970s, with stagnation in employment levels since. 
Later observations suggest that this stagnation has continued 
up to the present. It is plausible that this trend reflects the 
growth of microcomputer accounting applications.
A somewhat similar pattern is revealed in figure 3.17 
which reports the employment trends for payroll clerks. The 
employment of this group also peaked in the late 1970s but 
has headed downward since. As in the example of book 
keepers it would be logical to expect some reduction in
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employment with the application of microcomputers and ap 
propriate software to these simple but exacting tasks. Both 
these trends bear further study.
Matt and Message Distributing Occupations
This group of clerical occupations was virtually flat in 
employment level from 1970 to 1980, showing only a 2 per 
cent increase over the decade. The group is dominated by 
employees of the U.S. Postal Service, divided into the oc 
cupations of mail carriers and postal clerks. As was shown in 
chapter 2, these occupations are the least female of any 
clerical occupations, with only 30 percent of total employ 
ment in the subgroup in 1980 consisting of women. 
However, it was also shown that these occupations have a 
high proportion of black males and females among their 
ranks.
Figure 3.18 reports the employment trends for postal 
clerks from 1950 to 1980 and 1972 to 1984. There was a slow 
growth in the number of postal clerks from 1950 to 1960 
followed by a more rapid expansion between 1960 and 1970. 
The most recent decade shows a net decrease in employment 
of postal clerks. The lower panel of figure 3.18 demonstrates 
considerable instability of employment levels of postal 
clerks. The same is true of the numbers for mail carriers (not 
shown). It is possible that some internal changes in the postal 
service account for this pattern, or it may be due to problems 
in the data. In any event, in the face of aggressive automa 
tion efforts in the postal service, the number of postal clerks 
is only declining slowly according to figure 3.18.
The competitors to the postal service are represented in 
figure 3.19, which reports the employment trends for "other 
mail handlers," i.e., those other than the U.S. Postal Ser 
vice. It is apparent that the competition has been doing very 
well over the last 20 years. By all accounts the other mail
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handling firms (UPS, Federal Express, etc.) are heavily 
automated, but the employment levels continue to rise as 
they expand their service levels and move into new markets. 
This is a pattern that is more characteristic of successful 
technological change than is declining employment. Of 
course, the declining employment may show up in other sec 
tors or other occupations as well.
Communications Equipment Operators
The last clerical subgroup to be considered is communica 
tions equipment operators. Table 3.1 reported that this 
subgroup experienced a 24 percent decline in employment 
between 1970 and 1980. It was the only clerical subgroup to 
show an actual decline in employment levels. The group was 
also shown to be 90 percent female with a particularly heavy 
concentration of black females, some 14 percent of all 
female employees in the group.
Figure 3.20 displays the employment pattern for telephone 
operators, who represent 95 percent of the subgroup's 
employment. The figure shows a pattern of stagnant employ 
ment over a long period of time with a decline in recent 
years. The lower panel confirms this with a relatively steady 
decline in telephone operators during the 1970s. This is 
another example of an occupation that has been automated 
heavily with a consequent decline in employment levels over 
the long-term. The introduction of automatic switching had 
a heavy impact in earlier years, and the computerization of 
information services in recent times has reduced the employ 
ment at the telephone operating companies. The advent of 
modern switching gear among commercial telephone users 
has also had an impact.
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Figure 3.20 
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Conclusions
A number of occupations have been examined in some 
detail now, and it is time for some general conclusions. In 
the first place, it is surprising how much diversity there is in 
the employment trends of individual clerical occupations. Of 
course, there is tremendous variety among clerical jobs as 
well, so perhaps the diversity of outcomes should have been 
expected. The last two chapters have demonstrated that there 
are some clerical occupations that are clearly decreasing in 
employment, and in some instances it appears to be due to 
technological change. Examples would include 
stenographers and telephone operators. There are also 
clerical occupations that are clearly increasing due to 
technological change, such as computer operators.
But for the great bulk of clerical occupations, one cannot 
tell from the aggregate employment data whether 
technological change has had a significant impact on 
employment levels, or in which direction! There are simply 
too many things going on. Some severe measurement prob 
lems that arise with occupational employment data have also 
been discussed. These include theoretical obstacles to 
measuring occupations as well as practical problems of 
sampling variability, changing classification systems, and so 
on. Obviously, the uncertainty over the measured employ 
ment trends and their causes is largely because of these prob 
lems. Definitive answers require precise measurement. Oc 
cupational data do not lend themselves to such precision.
In addition, many occupations are affected by the periodic 
swings in aggregate economic activity in the economy refer 
red to as the business cycle. The fact that the last consistent 
year of employment data coincides with the worst recession 
in the U.S. since the Great Depression of the 1930s does not 
make the task any easier. Where consistent data are available
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for 1983 and 1984, they have usually helped to illuminate 
what went before. Later observations generally will reveal a 
dip in employment during the recession to have been either a 
temporary phenomenon or the start of a longer-term trend.
But even where it seems clear that something has changed, 
it is very difficult to link it to technological change as the 
causative factor. The level of ignorance about the diffusion 
of new technologies is very great, and it is nearly impossible 
to make satisfactory connections between the introduction 
of a new device or a new process and the resultant employ 
ment changes. Macro measurements cannot detect micro ad 
justments in the production functions of individual firms. 
There is simply too much noise in the macro measurements 
to yield meaningful results.
In the following chapter, another attempt will be made to 
attack this problem. Employment measures at the industry 
level will be used to explore the determinants of clerical 
employment levels within a macro environment.
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NOTES
1. This reflects the inconsistencies in the data discussed previously. In 
fact, this chapter will go farther than any other to try to ignore the data 
problems and concentrate on deriving maximum information from what 
is available.
2. Actually the employment levels for 1980 from CPS and Census usual 
ly do not match exactly. Only where extreme differences were apparent 
were the occupations excluded from analysis.
3. This table was prepared by the Bureau of the Census itself. It is taken 
from the summary table they prepare to bridge between any two Census 
observations. Thus, these figures do not involve any adjustments by the 
authors.
4. Note, however, that the 1980 employment level in the CPS is nearly 
double that from the Census. This is due to differences in aggregation.
5. Consistent occupational employment by industry data across time 





The trends in occupational employment examined earlier 
indicated that some clerical occupations were growing while 
others were declining. In addition, it was shown that the ag 
gregate of all clerical jobs was becoming relatively more im 
portant as a proportion of total jobs in the economy, 
although that growth slowed in the 1970s. It also appeared 
that the recession of 1980-1982 was unique in that the pro 
portion of clerical jobs did not increase significantly as it has 
in past recessions. This chapter looks behind the scenes at 
what might explain the occupational employment 
movements discussed earlier.
First the role that overall demand and economic growth 
play in determining employment levels is considered. The 
groundwork is then laid for understanding two other factors 
which help determine clerical employment: total industry 
employment trends and the relative importance of clerical 
jobs within each industry. An analysis of the industry 
employment trends in those industries which employ the 
most clerical workers is followed by a discussion of 
technological change and clerical employment growth. Much 
of the earlier analysis of the chapter is synthesized in a 
mathematical decomposition of occupational employment 
changes. The chapter ends with a brief conclusions section.
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In the broadest terms, aggregate employment is determin 
ed by total output and the productivity of the workers who 
produce that output. Total output is generally measured by 
Gross National Product (GNP), the value of all final goods 
and services produced in the economy in a year. 1 If total out 
put rises, employment will rise unless worker productivity in 
creases even faster. On the other hand, if a new technology 
makes large gains in productivity possible, and if there are 
no offsetting increases in aggregate demand, technological 
displacement of labor is a likely result. 2 This simple relation 
ship, although devoid of occupational and industrial con 
tent, helps to emphasize two major points relevant to this 
paper.
First, accepting the notion that productivity is more or less 
fixed in the short run by the technology of production, then 
it should be clear that changes in GNP—aggregate demand 
in the economy—drive any changes in employment. There 
are many socio-economic factors that affect both the level 
and rate of growth of GNP. Physical and human resource 
endowments, societal choices between spending and saving, 
the amount and type of investment activity, competition in 
international markets, and many other factors are impor 
tant. There are also totally unforeseen shocks to the 
economy, such as the energy crises of the 1970s, which tem 
porarily disrupt the national economic system. The influence 
of business cycles on employment are also well known, 
although their length and severity vary tremendously. The 
point is that all occupations are adversely affected by the 
failure of GNP to grow sufficiently. Likewise, all occupa 
tions tend to benefit from adequate economic growth.
The second factor that influences employment is produc 
tivity. Greater labor productivity means fewer jobs for the 
same aggregate output. If productivity growth outpaces the 
growth of GNP, total employment will fall. On the other 
hand, if productivity does not rise, increases in real income
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per capita are not possible either. What must be emphasized 
here is that productivity growth and GNP growth are closely 
intertwined. Thus all workers have a vital stake in produc 
tivity gains because that is what allows the possibility of 
economic growth, increasing employment, and rising in 
comes. 3
Historically, technological change has not created perma 
nent unemployment for millions of workers. The increases in 
productivity due to technological change have instead raised 
the living standards of workers. To be sure, there have been 
winners and losers in this process, both among firms and in 
dividuals, but the net result has been economic growth and 
increases in real income. No one can guarantee that history 
will repeat itself with current technological change, but some 
appear to be too easily persuaded that history will not repeat 
itself, i.e., office automation and other labor-saving 
technologies will wipe out millions of jobs. 4 Later in this 
chapter the past and current trends in office automation will 
be discussed and the impact of clerical workers assessed.
While the general importance of productivity and output 
in determining employment has been noted, the focus of this 
chapter is actually on occupational employment trends by in 
dustry. The demand for labor is a derived demand based 
upon the demand for the good or service which that labor 
produces. In this context the rise and fall of occupational 
employment is related to the rise and fall of demand for the 
products and services produced in particular industries. Thus 
the diversity of goods and services making up GNP is match 
ed by the diversity of occupations that produce that output. 
Similarly, the factors of productivity and output level that 
determine employment in the aggregate, also determine 
employment levels in particular industries.
Unfortunately, the occupational analysis of this chapter is 
limited to the aggregate of all clerical jobs, rather than the
144 Determinants of Clerical Employment
detailed clerical occupations examined in chapter 3. The 
primary reason is the lack of a consistent time series data 
base containing industry-specific occupational information. 
As recounted in earlier chapters, it is a major effort to con 
struct reasonably consistent occupational employment data 
for the last 30 years. The situation appears hopeless for oc 
cupational data by industry. Nonetheless, since occupational 
employment profiles differ so profoundly by industry, it is 
important to glean as much information as possible from the 
limited data which are available.
Clerical Employment by Industry
The analysis of occupational employment by industry 
begins with the occupational profile of the nation. If GNP is 
considered to be the nation's output, then this occupational 
profile represents the relative importance of each occupation 
in producing that output. 3 The occupational profile of the 
U.S. for 1982, using the major occupational groups from the 
Current Population Survey (CPS), is presented in table 4.1. 6 
Since occupational structures tend to change slowly, the 
snapshot presented here will provide an adequate overview 
of the relative importance of the occupations in the nation.
Table 4.1 makes it clear that clerical jobs are the largest 
major occupational group in the U.S. In 1982, clerical 
workers accounted for a little over 18.5 percent of all 
employment. They are followed closely in importance by 
professional and technical workers, while service workers are 
a more distant third. It should be mentioned that these pro 
portions are based on the work in chapter 1-3. Thus they 
represent the distribution of occupations according to 1970 
Census definitions. Both the definition of the major groups 
and their relative importance have changed substantially 
with the 1980 Census.




Professional, technical, and 
related workers ..................
Managers, officials, and proprietors . . 
Sales workers .....................
Clerical workers ...................
Craft and related workers ...........
Operatives ........................
Laborers, except farm ..............
Service workers

























SOURCE: Calculations by the authors based upon data from the Current Population
Survey.
NOTE: Some occupational detail is omitted. Totals and percentages may not add exactly
due to omission of some occupational detail and rounding error.
The relative importance of the various industries in the na 
tional employment picture is presented in table 4.2. By far 
the most important of the individual one-digit industries is 
the service sector. It accounts for a little over 30 percent of 
all employment, almost double the size of the next biggest 
sector, retail trade. Even though 1982 was a recession year, 
the durable goods sector still holds third place with about 12 
percent of total employment.
How important are the clerical jobs in each of these in 
dustries? That question is partially answered in table 4.3 
which presents the summary staffing ratios for all industries. 
Occupational staffing ratios measure the relative importance 
of an occupation in an industry. They are obtained by 
dividing occupational employment in an industry by total in 
dustry employment. Thus the staffing ratios of all occupa-
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tions within an industry must sum to one as reflected in the 














































SOURCE: Calculations by the authors based upon data from the Current Population
Survey.
NOTE: Totals and percentages may not add exactly due to rounding.
It should be clearly understood at the outset that the use of 
terms like industry, occupation, and staffing ratio at the 
highly aggregated one-digit level of analysis is simply a con 
venience. These broad groupings are actually very 
heterogeneous. Industries do not produce durables and non- 
durables but rather specific products like autos, dishwashers, 
or soap. The diversity of occupations within the clerical field 
was illustrated in earlier chapters. Nonetheless, it is conve 
nient to refer to the major occupational and industrial 
groupings as if they were clearly recognizable occupations 
and industries.
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According to table 4.3, the finance industry shows the 
greatest concentration of clerical workers, nearly 45 percent 
of all employees in this industry are clerical workers. In fact, 
there are twice as many clerical workers in finance as any 
other occupational group employed in that sector. Public ad 
ministration is also a heavy employer of clerical workers, 
about 35 percent of all jobs in this industry are clerical. It is 
followed by utilities and wholesale trade which utilize slight 
ly above average proportions of clerical workers to produce 
their output.
The service industry and retail trade show average employ 
ment in clerical occupations, although their other occupa 
tional needs do not look similar at all. The durable and non 
durable manufacturing industries are the home base of the 
operatives; both show below average employment in clerical 
occupations. Last is the construction industry which employs 
relatively few clerical workers, but is the dominant user of 
skilled craft workers in the economy.
Clearly, different industries use very different mixes of oc 
cupations to produce their final output. In other words, the 
occupational staffing ratios are relatively specific to each 
type of production. It is this variation in the staffing ratios 
between industries that makes trends in industry employ 
ment an important influence on the distribution of occupa 
tions throughout the economy.
The relative importance of the major occupations and in 
dustries within the national economy have been described. It 
is now time to find the absolute number of clerical jobs 
within each of the industries. The number of clerical jobs in 
a given industry is obviously the product of the total employ 
ment level in the industry and the staffing ratio for clerical 
workers in that industry. Thus an industry could employ a 
large number of clerical workers even though it had a 
relatively low staffing ratio for clerical workers, provided its 
total employment was large enough.
Table 4.3 






Sales workers . . .
Clerical workers.






































































































SOURCE: Calculations by the authors based upon data from the Current Population Survey.
NOTE: Some occupational and industrial detail is omitted. Totals and percentages may not add exactly due to omission of some occupational
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The absolute number of clerical jobs in each of the major 
industries is presented in table 4.4. About 5.5 million clerical 
workers can be found in the service industry. Just under 
three million clerical jobs are located in each of two sectors, 
retail trade and finance. These three sectors combined—ser 
vices, retail trade, and finance—account for over 11 million 
clerical jobs, almost 60 percent of total clerical employment. 
Clerical workers may be dispersed broadly throughout the 
national economy, but these three sectors are especially im 
portant to total clerical employment.
Since this type of matrix will be used to explain occupa 
tional employment in this chapter and the next chapter, it is 
important to understand the various parts of the table. The 
heart of the table is the occupation by industry employment 
figures which constitute all of the entries except the last row 
and column. As stated earlier, these entries can be found by 
multiplying the occupational staffing ratios of those in 
dustries by total employment for each industry.
The row sums of the matrix, depicted in the last column, 
make up the occupational profile shown in table 4.1, while 
the column sums are the industry profile shown in table 4.2. 
It would be highly desirable to track these totals over time in 
a more detailed fashion. But, as explained earlier, this is cur 
rently impossible for most occupations. On the other hand, 
reasonably consistent and detailed industry employment 
data are available over time. Detailed industry employment 
trends are presented in the next section for selected industries 
that are particularly significant for clerical workers.
Finally, it should be noted that total employment in the 
economy, the bottom right-hand cell in the table, is the col 
umn sum of occupational employment and the row sum of 
industry employment, presuming that both are measured 
consistently. This should remind us once again that the over 
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gregate demand. The composition of occuptional employ 
ment will change slowly over time, as will industry employ 
ment levels. But if the trend in total employment is lackluster 
or negative, it will pull down the performance of most in 
dustries and occupations. If the trend in total employment is 
robust, most industries and occupations will benefit from 
that growth.
Industry Employment Trends
There are much more employment data by industry in the 
U.S. than occupational employment data. The most detailed 
data on occupational employment are currently collected in 
the Occupational Employment Statistics (OES) program at 
BLS. It provides the historical basis for the staffing ratios in 
the BLS industry-occupation matrix which is used as the 
starting point for the BLS occupational employment projec 
tions. The BLS occupational employment projections will be 
discussed in chapter 5. This section concentrates on gaining a 
better understanding of the way in which occupational 
employment is influenced by trends in industry employment.
There are 378 industries tabulated in the OES system. One 
of the other components of the BLS economic modeling 
system is an input-output model that includes 156 industrial 
sectors. Comparisons over time can be made using the latter 
model because reasonably consistent time series data are 
available from it for 1958 to 1984. However, in order to 
build a consistent time series of total industry employment 
for this paper which can at least roughly be related to the 
OES industry employment totals, it was necessary to find the 
lowest common denominator between the two data bases. 
Although the match is not perfect in all cases, it turns out 
that a 105-industry system was most appropriate for the 
present purposes. 7
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It will be necessary to clearly identify the industry employ 
ment series which is being used at any point in the text. 
Basically the choice is dictated by the available data. Only 
the OES series has any specific occupational detail, so it 
must be used to discuss occupational employment at a par 
ticular point in time. On the other hand, only the BLS input- 
output industry data are consistent over time, so they must 
be used to explore industry employment trends. In this 
analysis, the OES data base will be used to identify the in 
dustries with substantial clerical employment, but the BLS 
input-output series will be used for industry employment 
trends.
The 20 largest sectoral employers of clerical workers in 
1982 are presented in table 4.5. The year 1982 is selected 
because that is the current base year for the OES occupation 
by industry employment data. The entries in the table are 
ranked by the number of clerical employees in each industry. 
Thus the industry with the largest number of clerical 
employees is listed first. 8 The clerical staffing ratios and total 
industry employment are also included to highlight the im 
portance of these variables in determining occupational 
employment. Finally, the percent of total clerical jobs ac 
counted for by each of the 20 industries as well as the 
cumulative total is also reported.
The top 10 industries in terms of clerical employment ac 
count for about two-thirds of all clerical employment. The 
top 20 industries account for over 80 percent of all clerical 
jobs. While clerical jobs are indeed dispersed throughout the 
economy, none of the top 10 clerical employment industries 
are from the goods-producing sectors. Furthermore, it is 
clear how important the federal and state and local govern 
ment sectors are to clerical employment. Jointly they ac 
count for over 3.6 million clerical jobs or almost 20 percent 
of the total. The importance of banking and insurance, the
Table 4.5 






staffing Percent of percentage of
ratio total clerical total clerical
(percent) employment employment
State and local government and educational services ... 13,068 2,512 19.2 13.4 13.4
Miscellaneous retail trade.......................... 10,476 2,496 23.8 13.3 26.8
Wholesale trade.................................. 5,294 1,531 28.9 8.2 34.9
Banking ........................................ 1,650 1,180 71.5 6.3 41.2
Federal government .............................. 2,739 1,138 41.5 6.1 47.3
Insurance ....................................... 1,700 911 53.6 4.9 52.2
Miscellaneous business services..................... 3,139 896 28.5 4.8 57.0
Hospitals ....................................... 4,166 666 16.0 3.6 60.5
Social services, museums, and
membership organizations....................... 2,755 587 21.3 3.1 63.7
Credit agencies, security and commodity brokers...... 1,015 577 56.9 3.1 66.8
Legal and miscellaneous services.................... 1,628 560 34.4 3.0 69.7
Telephone and other communication................ 1,174 529 45.1 2.8 72.6
Physician and dental offices........................ 1,309 394 30.1 2.1 74.7
Construction .................................... 3,913 324 8.3 1.7 76.4
Eating and drinking places......................... 4,781 224 4.7 1.2 77.6
Electric services and gas distribution................. 792 207 26.2 1.1 78.7
Trucking and warehousing......................... 1,206 199 16.5 1.1 79.8
Miscellaneous printing and publishing............... 846 192 22.8 1.0 80.8
Real estate ...................................... 986 188 19.1 1.0 81.8
Miscellaneous personal services.....................____1,219_______186_______15.3________LO_______82.8
SOURCE: Calculations by the authors based upon data tape from the 1982-1995 OES/BLS occupational employment projections.
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two largest sectors within finance, is also apparent in terms 
of clerical employment. Finally, clerical jobs are important 
in a variety of service sector industries from business services 
to personal services.
Since industry employment is so important in determining 
occupational employment, the trends over the last 27 years in 
total industry employment are presented in figure 4.1 and 
table 4.6. Figure 4.1 aggregates the employment in the top 10 
industries, while the table presents the employment trends 
for each of the 10 industries. The numbers are reported in in 
dex number form to make it easier to compare the growth 
trends in the industries. The average growth in employment 
for all industries is also reported to facilitate comparisons 
between the particular industry and the average for all in 
dustries.
Figure 4.1 demonstrates a number of important features 
of the top 10 clerical employment industries. First, these in 
dustries have been much less susceptible to the vagaries of 
the business cycle than all industries. The growth rate of the 
sum of these 10 sectors has remained positive through two of 
the three recessions during the period. It was only in 1982, 
during the worst recession since World War II, that the com 
posite employment growth rate of these 10 sectors turned 
negative—and then, barely so.
Second, the average employment growth rate of these 10 
industries has clearly outdistanced the all-industry average 
for the entire 27-year period. But this is almost entirely due 
to the fact that employment in these sectors does not or 
dinarily retreat during recessionary periods. The conclusion 
is that employment in these 10 important clerical employ 
ment industries has grown faster than employment in the 
overall economy, but that most of this positive growth dif 
ferential occurs during recessions.
D
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SOURCE: Calculations by the authors based upon data from the BLS input-output industry series.
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By looking at the employment trends in each of the 10 in 
dustries in table 4.6, some diversity among the sectors begins 
to emerge. The most robust employment growth has clearly 
occurred in banking, miscellaneous business services, 
hospitals, and the credit agencies and commodity brokers 
sectors. The growth in employment in miscellaneous 
business services is particularly striking, more than six times 
as many workers in this sector in 1984 as there were in 1958, 
and compares to about a 67 percent increase for all employ 
ment. This sector provides a myriad of services to business 
firms from accounting to customized computer software to 
consulting advice.
The growth rate of employment in hospitals is also strik 
ing. This sector tripled in employment over the period 1958 
to 1984. Some of the causes of this growth, such as the aging 
of the population and the increasing availability of medical 
insurance for retirees and the indigent through Medicare and 
Medicaid are well known. In any event, the growth of this 
sector has not been touched by the business cycle in the past. 
The real surprise is that hospital employment growth slowed 
in 1983 and actually turned negative in 1984. Apparently the 
recent emphasis on cost containment is having an impact on 
employment in that sector.
It is also clear that the finance sector—especially banking, 
credit agencies and commodity brokers, and to a lesser ex 
tent, insurance—contributed significantly to clerical job 
growth during these years. All three of these sectors have 
staffing ratios for clerical workers in excess of 50 percent, 
the highest of all industries (see table 4.5). Insurance 
deserves special mention in that its employment growth vir 
tually paralleled that of all industries until about 1974. Then 
it began to accelerate and outdistanced the national economy 
in job growth thereafter, except for 1984. The growth of 
employment in banking, on the other hand, was consistently 
higher than that for insurance, nearly tripling from 1958 to 
1984.
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The laggard among the 10 industries with heavy clerical 
employment was clearly the federal government. The 
employment trend was very flat from 1965 through the end 
of the observation period, 1984. Whatever we might hear 
about swollen federal budgets and the size of the deficit, the 
federal government has not been a significant source of 
employment growth for the last 15 years or so. It should also 
be noted that the growth of state and local government, the 
largest single employer of clerical workers among the 105 in 
dustries in this analysis, was generally above average but ac 
tually declined absolutely in employment during the 
1980-1982 recession. By the end of 1984, employment in this 
sector had still not exceeded its peak employment level 
achieved in 1980. This is significant because it is the first 
such decline in recent memory for the number one ranking 
employer of clerical workers.
Of course, the gnawing question is: will these industries 
continue to show fast employment growth in the future? The 
question cannot be answered at this point. However, it 
should be noted that the nation is still experiencing a long 
run shift from a goods-producing economy to a service- 
producing economy. This is not to say that the goods- 
producing sectors such as manufacturing are unimportant, 
but only that they have not been growing in terms of employ 
ment for a long time.
Historically, clerical workers have benefited from this 
shift since service industries employ much higher propor 
tions of clerical workers. Thus, even if staffing ratios begin 
to fall for clerical workers (due to office automation or other 
factors), it is still possible for them to grow at or above the 
average rate for all jobs because they are concentrated in the 
nongoods-producing sectors. Clerical workers have a for 
tunate industry mix in their employment pattern. The next 
section explores the technological influences on clerical jobs,
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while the last section measures the contribution of both 
changing staffing ratios and changing industry mix to the 
growth of clerical jobs over the last decade.
Technological Change 
and Clerical Employment Growth
The introduction to this chapter stressed the importance of 
demand and productivity in determining employment. It was 
shown that the overall growth in demand and the changing 
sectoral composition of that demand, i.e., the rise and fall of 
particular industries, are important determinants of employ 
ment growth. For the sake of exposition, changes in produc 
tivity were largely ignored in the earlier discussion. However, 
when a longer-term perspective is taken, productivity 
changes are seen to be critical determinants of employment 
levels. They influence both the number of workers needed to 
produce a given level of output and the growth of industries, 
through their influence on cost and price levels for particular 
products. Many factors affect productivity, but one of the 
most important of them and the focus of this section is the 
influence of technological change. More specifically, what 
role has office automation played in raising the productivity 
of clerical workers? What impact has clerical productivity 
had on clerical employment levels?
As in other parts of this study, the available data and 
selected studies are reviewed in an attempt to answer these 
questions. However, the review is limited, both in scope and 
usefulness in addressing the relevant issues. What will be 
found is that the data are woefully inadequate to assess the 
impacts of office automation on clerical employment direct 
ly. There also is a shortage of systematic studies of the 
employment impacts of office automation. Forecasts of the 
employment impacts of office automation are examined 
separately in chapter 5.
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Labor productivity is generally measured as output divid 
ed by labor input, although there is not universal agreement 
about the best empirical approximations for these simple 
theoretical constructs. One of the most common approaches 
is to develop a measure of gross output or sales (adjusted for 
inflation) and divide that by either the number of employees 
or employee-hours. Labor productivity measures are useful, 
especially when making comparisons across firms and in 
dustries, but it should be mentioned that such simple 
measures do not isolate the contribution of technology to 
productivity. They really summarize the joint effect of all in 
put factors on productivity. 9
The problems in attempting to estimate the gains from of 
fice automation are twofold. First, it is impossible to glean 
from current data any information whatsoever about the 
relative importance of office automation spending by in 
dustry. Investment data are subdivided only into the two 
broad subcomponents of machinery and equipment and 
structures. Second, as shown earlier, adequate data about 
clerical employment are not available over time either. So, 
even if better investment data were available, it would still be 
impossible to estimate the productivity gains specifically at 
tributable to clerical workers utilizing various types of elec 
tronic office technology. Hunt and Hunt (1985) discuss the 
many serious data problems in exploring the employment 
impacts of technological change in another paper.
At the major occupational group level—the aggregate of 
all clerical workers—there is a limited amount of consistent 
occupation-by-industry employment data available. If the 
productivity impact of office automation is sufficiently 
great, and if the diffusion of such equipment is wide enough, 
then employment impacts at the major group level should be 
apparent. It is logical to expect that aggregate staffing ratios 
for clerical jobs will fall if office automation significantly
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improves the productivity of clerical workers, all other 
things equal. 10 This question is examined in the next section.
One simple approach to examining the productivity gains 
from office automation is to look at those sectors which are 
significant employers of clerical workers and which are also 
believed to be the leaders in office automation. It is well 
known that the finance and insurance industry is the 
forerunner and recognized leader in the field of office 
automation. It is also true that more than one-half of the 
workers in this sector are clerical workers. 11 Therefore, one 
indicative approach to studying the productivity gains from 
office automation is to examine the overall productivity 
gains in finance and insurance.
Finance and insurance is composed of three sectors: 
(1) banking, (2) insurance, and (3) credit agencies, security 
and commodity brokers. Recalling the data from table 4.5, 
these three sectors have clerical staffing ratios of 71.5 per 
cent, 53.6 percent, and 56.9 percent respectively. Thus, if of 
fice automation significantly improves clerical productivity, 
these sectors are logical candidates to demonstrate the effects 
of such gains.
Figure 4.2 reports the productivity gains for banking, in 
surance, and credit agencies, security and commodity 
brokers for the period 1958-1983. 12 The data are reported in 
index number form to better depict the percent changes in 
productivity from year to year. The productivity increase for 
all private nonfarm employment is reported as well to 
facilitate a comparison of these sectors with a significant seg 
ment of the total economy.
The data base utilized for these labor productivity 
measurements is the BLS time-series data for input-output 
industries. This same data source has already been used for 
the industry analysis in this paper and it is one of the key in-
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puts used by BLS in developing their occupational employ 
ment projections, which are discussed in the next chapter. It 
is therefore possible that the BLS productivity data may also 
provide some insight into their projections.
Conceptually the BLS measure of output by industry in 
the input-output series is consistent with the national income 
and product account measures, where output is defined as 
value added, i.e., gross output less the material costs of the 
firm. But there are many well-known problems of measuring 
output and productivity in the service sector, a detailed 
discussion of which is well beyond the scope of this work. 13 
Suffice it to say that the BLS office responsible for the of 
ficial U.S. government estimates of productivity14 does not 
publish estimates for detailed sectors within finance and in 
surance, except for commercial banking. Furthermore, the 
productivity estimates for commercial banking attempt to 
measure direct banking transactions rather than some 
measure of value added on sales (Brand and Duke, 1982). 
The reluctance of the BLS to publish official estimates for 
the sectors within finance and insurance implies that the 
estimates contained in this monograph may be subject to 
considerable error.
Nevertheless, the surprise from figure 4.2 is that there is 
no discernible productivity trend that can be attributed to of 
fice automation. The productivity gains in banking, in 
surance, and credit agencies, security and commodity 
brokers, have all tended to lag the average for the total 
private nonfarm economy. In fact, productivity for credit 
agencies, security and commodity brokers was very slightly 
lower in 1983 than in 1958, and productivity deteriorated ab 
solutely in insurance after 1977. Since 1981, banking produc 
tivity has improved relative to all private nonfarm produc 
tivity, but it hardly looks like a revolution, especially given 
that banking productivity declined from 1979 to 1981.
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It should be emphasized once again that these productivity 
measures are industrywide estimates for all employment 
rather than the specific productivity gains that can be at 
tributed to office automation or to clerical workers. 
However, these industries are dominated by clerical jobs and 
it is generally believed that these sectors are the leaders in of 
fice automation. Thus it is surprising that no significant pro 
ductivity gains are apparent. One possible explanation for 
the lack of productivity gains within these sectors is that 
perhaps these industries have not been investing in office 
automation in the way it is popularly believed.
As mentioned earlier, the investment data do not report 
office automation expenditures separately, but the aggregate 
data should reveal if there are any new trends in investment 
in these sectors. Data are available for investment spending 
in finance and insurance, but without any industrial detail 
below that level. Figure 4.3 reports in index number form 
new investment spending by finance and insurance firms in 
real terms, while figure 4.4 relates that new investment 
spending to the total number of employees in the sector. 15 
Once again, the totals for private nonfarm employment are 
also shown to provide a reference point for the analysis.
In contrast to the lack of any "take-off evident in the 
productivity data for finance and insurance, the investment 
data in figures 4.3 and 4.4 clearly indicate much higher than 
average increases in investment in finance and insurance 
after 1966-67. In fact, investment virtually exploded, even 
accounting for the significant employment gains in finance 
and insurance over that time period. Investment per 
employee in finance and insurance grew a little more than 
five times the average for all private nonfarm employment 
after 1966-67. 16
There is no doubt that the finance and insurance industry 
is investing heavily in new capital equipment. However, it is
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less certain that finance and insurance is really investing in 
office automation. Again, the truth is that we do not know 
how much of investment in this sector can be identified as 
"office automation spending." What can be concluded is 
that the dramatic growth in investment in finance and in 
surance has not resulted in measurable labor productivity 
gains to date.
Another explanation for the apparent lack of productivity 
gains in finance and insurance is that the aggregate industry 
output data may be seriously flawed. This possibility cannot 
be ruled out given the many problems inherent in estimating 
productivity in these sectors. It should be noted, however, 
that the separate transactions-based productivity index for 
commercial banking developed by BLS also indicates that 
productivity gains for this sector have been slightly below 
that for all private nonfarm employment (Brand and Duke, 
1983:19). Furthermore, the results reported here are con 
sistent with those obtained by Kendrick and Grossman 
(1980) and Kendrick (1983). All that can be fairly concluded 
is that there is nothing in the aggregate industry data to sup 
port the contention that office automation has produced 
significant overall productivity gains in finance and in 
surance.
There are a number of other possible explanations for the 
lack of demonstrable productivity gains in the finance and 
insurance industry. Perhaps the analysis is too aggregated; if 
office automation has only been adopted by the leading 
firms (insufficient diffusion), one cannot expect to find pro 
ductivity gains throughout the industry. It is possible that 
there has not been sufficient office automation investment to 
make an impact on total industry investment by 1983. Thus 
the investment that is analyzed here may involve investment 
support for other trends in the industry (like the spread of 
branch banking) that mask the impact of office automation.
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Or perhaps the productivity picture would have been even 
worse without the gains of office automation in these sec 
tors.
Looking beyond finance and insurance to include all in 
dustries, it must be admitted that there is surprisingly little 
quantitative data to support the contention that office 
automation has raised labor productivity dramatically. 
Various trade journals and popular business magazines have 
reported stories about successful installations of office 
automation equipment, but these reports appear to be 
relatively unsystematic and self-serving. 17
There are also some rather optimistic projections about 
the likely future productivity gains from office automation. 
Two of these forecasts will be reviewed in the next chapter. 
In fact, it is these forecasts which are quoted most often in 
support of the position that office automation will 
significantly impact on the employment of office workers. 
However, it will be seen later that one of these forecasts 
relies at least in part on the trade journal data which is so 
dubious, while the other study utilizes an engineering ap 
proach which may assess technological capability rather than 
actual operational results.
Formal case studies of the economic impacts of office 
automation are generally lacking, but there is fragmentary 
information available which at least casts some doubt on the 
most wildly optimistic productivity claims of advocates of 
office automation. First, a number of recently published 
books (Bailey, 1985; Diebold, 1985; and Katzan, 1982) were 
designed to be guides to managers interested in improving 
productivity through office automation. The surprise is that 
these books contain so few references to the actual ex 
periences of firms or to the productivity gains which 
managers can reasonably hope to achieve with office 
automation. For instance, Katzan includes an entire chapter
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on word processing, but provides no hint about the likely 
productivity gains. For whatever the reasons, these guides to 
office automation written for managers are almost totally 
devoid of specifications of the potential productivity gains 
from office automation.
Second, Paul Strassman, an executive and office automa 
tion specialist with Xerox, has recently assessed (1985) the 
technology which he has been associated with for over 20 
years. Although Strassman is optimistic about the potential 
productivity gains from computers and information 
technology generally, he eschews the current focus on hard 
ware, saying that it is less relevant than the people using that 
hardware. In fact, he suggests (1985:151-152) that the 
growth rates of the early 1980s and the euphoria about this 
technology are unsustainable unless they produce 
demonstrable investment returns. Strassman does not find 
much evidence of such returns currently:
The preliminary findings of my research raises 
doubts about the assumptions which managements 
in the businesses I have sampled so far must have 
made when they increased their computer- 
technology budgets in pursuit of improved produc 
tivity (1985:159).
Strassman thinks the payoff will come when management 
focuses on strategic goals and the people who will ac 
complish those goals rather than on the methods for achiev 
ing them.
Third, it is very interesting to note that International Data 
Corporation (IDC), one of the information industry's largest 
market research and consulting firms, has repeatedly stress 
ed that the labor productivity gains from office automation 
fall far short of justifying the purchase of the equipment. 
According to IDC (1982, 1983, 1984), the direct labor sav 
ings attributable to an office automation project over a five-
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year period usually amounts to no more than one-half the 
cost of implementation of the system. Further, IDC states 
that this rule of thumb does not include the training costs of 
implementing office automation. On the other hand, it does 
not include any improvements in the quality of the output of 
offices either. IDC concludes that it is the quality im 
provements which justify the adoption of office automation.
Perhaps the most eloquent statement of the thesis that the 
adoption of information technology, which includes office 
automation, does not lead to dramatic productivity gains has 
been written by John Leslie King and Kenneth L. Kraemer 
(1981), who are researchers at the University of Southern 
California and the University of Arizona respectively. They 
contend that while the cost of hardware is falling, the total 
cost of electronic computing is rising rapidly (1981:101). 
Furthermore, many of the nonhardware costs tend to be hid 
den from normal accounting procedures used to justify im 
plementation. So these costs do not necessarily affect the im 
plementation decision itself, although they would adversely 
impact the firm's actual operating results.
King and Kraemer (1981:102) find that". . .software pro 
curement, software maintenance, and data management and 
computing management, are all becoming increasingly ex 
pensive." New positions and even departments are springing 
up in firms to evaluate software, perform system 
maintenance, coordinate among different users, etc. It is not 
unusual for firms to find that "off-the-shelf" software is un 
satisfactory for their computing needs, necessitating signifi 
cant investment in software programming. As electronic 
computing becomes more widespread in firms through the 
adoption of personal computers, King and Kraemer 
(1981:101) think that it will become increasingly difficult for 
management to track these costs. Users at all levels dedicate 
some portion of their time to routine maintenance tasks.
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Some may even develop a personal interest in the technology 
which diverts them from other work.
According to King and Kraemer (1981:101), management 
seldom knows the ongoing costs of training, normal system 
maintenance, or unplanned downtime that are in fact incur 
red because of the firm's utilization of information 
technologies. They cite (1981:103) a variety of other studies 
and fragmentary data which appear to indicate that the an 
nual costs for system maintenance run at least 20 percent of 
the cost of the development of the system itself and may even 
be much higher. They think the costs due to breakdowns 
may be particularly significant in highly integrated systems. 
According to King and Kraemer (1981:107),
. . .when systems become integrated and units 
become more interdependent in a real-time sense, 
problems in one system or unit can literally stop 
progress in others simply by disruption of the pro 
cess of interaction. As integration increases, in- 
terdependency increases. Together, these two 
phenomena result in increased costs.
It was just these kinds of changes in manufacturing process 
technology that led to the extreme reliability requirements 
that can impede the introduction of new technology. King 
and Kraemer's arguments should not be dismissed lightly.
Finally, it should be mentioned that even some computer 
vendors are not emphasizing cost savings per se in their at 
tempts to sell office automation. Wang Laboratories (1985) 
makes available to potential customers a booklet about cost 
justification. It stresses the complexity of the cost justifica 
tion process for office automation. One of the premises of 
the booklet (1985:3) is that information technology systems 
are fundamentally". . .different from other kinds of capital 
equipment investments and should be treated differently
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with regard to cost justification." The booklet includes six 
examples of firms which have successfully cost-justified their 
systems. The emphasis in all cases is on improvements in 
quality rather than direct cost savings.
Although there appear to be no documented case studies 
of the economic impacts of office automation, 18 there is scat 
tered evidence that at least casts some doubt on the most op 
timistic expectations for office automation. In general, these 
sources indicate that the costs of installation and continued 
operation of office automation systems are higher than most 
people think. If true, these additional costs would obviously 
translate into reduced productivity gains from office 
automation. But there are still other reasons why office 
automation may not have a significant impact on productivi 
ty.
First, one of the most obvious reasons that office automa 
tion may not have created measurable industrywide produc 
tivity gains is that the diffusion of the technology may not 
have proceeded nearly as far as implied by the popular 
media. According to a national random survey by 
Honeywell, Inc. (1983), of 1,264 general office secretaries 
employed in information-intensive establishments with 100 
or more employees, office automation equipment was not 
yet in widespread use in many offices. Fewer than one-half 
of the secretaries reported having access to an electronic 
memory typewriter/word processor/personal computer in 
the general office area in which they work, less than one- 
fourth possessed any of this equipment at their individual 
workstation (1983:111-5). Given these results, it should not 
be surprising that almost none of the secretaries reported 
having direct access to electronic mail, computerized 
scheduling or computerized filing, while about 15 percent 
said that such equipment was located somewhere in the of 
fice area (1983:111-5).
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These results are surprising in part because the sampling 
frame included only establishments with 100 or more 
employees, i.e., predominantly larger establishments, in 
information-intensive industries, 19 exactly where one would 
expect to find office automation in place. It should also be 
mentioned that there was a significant positive correlation in 
the survey between establishment size and the likelihood of 
having office automation equipment. Thus, this report lends 
some credence to the notion that very few small firms are us 
ing office automation equipment currently.
The second reason that office automation may not be hav 
ing an impact on productivity is that investment in electronic 
office technology may not be synonymous with actually 
"automating the office." First, some portion of the pur 
chases of office automation equipment is actually replace 
ment investment, part of the normal capital requirement in 
that industry necessary to maintain productivity at today's 
levels. In other words, all capital equipment wears out and 
requires replacement, but ordinary replacement investment, 
even if it is microprocessor based, is really capital for capital 
substitution rather than office automation, or capital for 
labor substitution.
Second, office automation equipment may represent the 
deepening of capital supporting office workers rather than 
capital actually replacing labor. Competitive market 
pressures may be forcing some firms to adopt electronic of 
fice technology to insure their own survival. Apart from the 
question of whether electronic office technology saves labor 
time directly, there is no doubt that it permits more adequate 
analytical support for decisionmaking, more timely answers 
to customer inquiries, more rapid tracking of firm sales data 
allowing better inventory control, etc. It is simply not clear 
how or if such gains in quality translate directly into produc 
tivity.
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Third, it appears that the adoption of office automation 
may eventually transform the product being produced rather 
than simply the process which is used to produce that prod 
uct. Innovative products and services are being designed 
because electronic office technology is available to deliver 
those services. This new production and delivery of services 
creates jobs.
For example, the market for cash management accounts 
now easily exceeds $100 billion dollars annually. These ac 
counts are used to maximize the interest yield from a 
customer's idle funds in checking, savings, credit cards, 
securities, and other similar accounts by transferring such 
monies to a money market account. The customer then 
receives one monthly statement summarizing the activities in 
the account. Merrill Lynch introduced these accounts in 
1978. The point is that the electronically-based capital equip 
ment which allowed the development of cash management 
accounts is generally the same hardware that is used in office 
automation, yet the development of cash management ac 
counts creates jobs.
Another example of the evolution of products is the com 
puterized reservation systems now is use by most airlines. 
How much have these systems contributed to the growth of 
air traffic? Would frequent flyer plans be possible without 
these systems? Would travel agents be as numerous if they 
were not tied into one of the general reservations systems? 
Would airlines fly as many passengers? Computerization 
may eliminate jobs through automation but it also begins to 
change some features of the products and services being pro 
duced, thereby creating jobs.
The problem is that it is impossible to look into the future 
and foresee the entirely new products and services that will 
eventually become commonplace. Along the way there will 
also be failures, products that are either not accepted by
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customers or which prove to be technically infeasible. But 
surely no one would disagree that major technological 
changes such as the railroads, autos and electricity, to name 
only a few, transformed the marketplace in ways that were 
not anticipated at first. Even though it may not be possible 
to identify the new products and goods that will be produced 
because new office technologies are available, it will occur 
nevertheless.
The third reason that office automation may not produce 
the anticipated productivity gains is the phenomena of added 
work. Anyone who is acquainted with word processors 
knows that it is irresistible to make one last revision when the 
marginal cost is so low. Those who have utilized electronic 
spreadsheet software know that it results in a whole new 
world of opportunities for tabular and graphical analyses. 
The problem is that since the output of offices cannot be 
measured simply and unequivocally, it is extremely difficult 
to know how much the new technologies have added to the 
effectiveness of the firm.
The expansion of existing work due to the capabilities of 
the technology cannot be dismissed as simply the failure of 
management to properly control the technology. What 
manager is satisfied with the information which he or she has 
available for decisionmaking? The installation of personal 
computers taps hidden computing needs that executives 
always had but that there was not the manpower or the time 
available to do on the firm's mainframe computer. The dif 
fusion of the newer and cheaper microelectronic-based com 
puter systems beyond the formally designated computer 
centers eliminates this roadblock. Suffice it to say that even 
the best managers and the best-managed offices take advan 
tage of the lower marginal cost of computing by utilizing it in 
new and different ways.
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The fourth reason that office automation may not be pro 
ducing the promised productivity gains is that there may be 
technical constraints inherent in the current technology 
which reduce its effectiveness. For example, there are severe 
hardware and software compatibility problems across dif 
ferent computer systems. Complaints from firms abound 
concerning the current limitations of electronic mail. It is un 
doubtedly true that many firms discover the hard way that it 
doesn't work in the real world quite the way it did in the sales 
demonstration. This is a characteristic of new technology. It 
is not totally predictable until someone has found all the 
bugs and resolved all the problems.
When direct computer to computer communications 
systems are installed, say in the form of a local area network 
(LAN), it is still at present a relatively primitive system. It 
may not be possible to use the LAN to access the large data 
bases on the firm's mainframe computer. It may not be 
possible to transmit a graph via the network. While it may be 
possible to access a user who is not on the local area net 
work, the procedure may be too tedious and cumbersome to 
be truly useful in the transmission of serious business 
messages. In short, the allowable traffic on the local area 
network may be very structured and severely limited by the 
available hardware and software. The office with instan 
taneous access to any data base around the world and total 
communications flexibility still lies somewhat in the future.
Many writers have compared this stage in the evolution of 
computers to that of autos in the 1920s. Automotive 
technology had already been firmly established by that time. 
What was needed, however, were the highways which would 
make it possible to effectively utilize the technological 
capability which already existed. According to this analogy, 
computers now need "pathways" to effectively com 
municate across dissimilar hardware and software systems 
before it is possible to realize their full potential.
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In summary, this review of the technological influences on 
clerical employment has been realtively unsatisfying. There 
are no general time series data about office automation 
spending by industry or about the application of devices to 
the work done by particular occupations. The analysis of 
real output per hour of labor input in finance and insurance 
did not provide any evidence that office automation is pro 
ducing significant productivity gains in that sector, despite 
the fact that real investment spending in finance and in 
surance has skyrocketed since the late 1960s.
There appear to be many possible explanations for the ap 
parent lack of productivity gains from office automation to 
date. The data may be flawed. The diffusion of office 
automation may not have proceeded as far as many have 
thought. The equipment may be technically limited, more ex 
pensive and less productive than many think. It is also possi 
ble that much of what we term office automation is not being 
purchased as labor-saving process technology at all. There 
may be a deepening of capital occurring as products and 
services become more information-intensive.
Finally, it may well be that the major impact of office 
automation is not on the quantity of work at all. Rather the 
new office technologies may be manifest in the quality of 
work and in the hidden increases in output that are not 
measured by conventional techniques. The employment im 
plications of office automation for clerical workers hinge on 
this issue. What is clear is that these questions have not yet 
been resolved.
Decomposition of Occupational Employment Changes
In earlier chapters the focus was on the overall trends in 
occupational employment, whereas in this chapter it has 
been on those factors which might explain occupational
178 Determinants of Clerical Employment
employment, namely (1) general economic conditions,
(2) changes in the sectoral composition of the economy, and
(3) the relative importance of the occupations within those 
sectors. What is needed is an analytical device to summarize 
the effects of these influences on occupational employment. 
Otherwise, it is all too easy to become lost in a morass of 
details.
The analytical tool which will be used to summarize 
changes in occupation-industry employment is a 
mathematical decomposition of occupational employment 
changes into the components due to overall economic 
growth, differences in the rates of growth of industries, and 
changes in the staffing ratios within industries. This tool is 
applied to the occupational employment changes which have 
occurred from 1972 to 1982, using the one-digit industries 
and occupations from the CPS data. It will also be used in 
the next chapter in analyzing the BLS occupational projec 
tions. A formal description of the decomposition can be 
found in the technical appendix to this chapter. The reader 
may also wish to refer back to tables 4.3 and 4.4 which in 
troduced the concept of staffing ratios and the industry- 
occupation employment matrix.
Conceptual Description of Decomposition
Total employment by occupation is obtained by summing 
the employment in each occupation across all industries. The 
trend in occupational employment can be thought of as aris 
ing from three factors. First, the overall health of the 
economy, as indicated by total employment, exerts a strong 
influence on occupational employment. Without sufficient 
aggregate demand, employment in most occupations will 
surely fall. The second influence on occupational employ 
ment is the relative importance of the different industries in 
the total economy. Earlier in this chapter it was 
demonstrated that there are very wide differences in the pro-
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portions of clerical employment in different industries. 
Thus, if fast growth occurs only in those sectors with few 
clerical workers, overall clerical employment growth might 
still be slow. Finally, the third influence on occupational 
employment trends is the set of staffing ratios that 
characterize the different industries. Furthermore, changes 
in those occupational staffing ratios themselves can con 
tribute to occupational employment trends.
It is really the simultaneous interaction of all three factors 
which determines employment trends in any particular oc 
cupation. But it is possible to artificially separate or decom 
pose the change in occupational employment from one time 
period to another into components due to overall economic 
growth, differences in the rates of growth of industries, and 
changes in the staffing ratios within industries. The applica 
tion of this mathematical method is limited, of course, by the 
availability of consistent data by industry and occupation. In 
the discussion that follows, the most recent time period for 
which data are available will be referred to as the current 
time period, while some earlier point is denoted as the base 
period.
The effects of changes in staffing ratios on occupational 
employment can be determined by comparing current 
employment by occupation to simulated employment levels 
in those occupations obtained by holding the staffing ratios 
constant at their base period values but using current in 
dustry employment as the multiplier. In other words, the 
simulated employment by occupation uses the "correct" in 
dustry employment levels—the actual current employment in 
those industries—but the "wrong" staffing ratios—those 
that existed in the base period. Thus the differences between 
current employment by occupation and the simulated 
employment levels indicate the extent to which changes in oc 
cupational employment can be attributed solely to staffing 
ratio changes.
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As explained earlier, staffing ratios may change for many 
reasons, but one of those reasons is technological change. In 
fact, changing staffing ratios are probably the most visible 
manifestation of the specific effects of technological change 
on occupational employment. For example, the staffing 
ratios for computer-related occupations have risen in many 
industries over time due to the dramatic increases in the use 
of computers. On the other hand, the staffing ratios for 
stenographers have been falling over a long period of time 
due to the adoption of dictation machines, a technological 
change which reduces the need for stenographers.
If the net effect of office automation is truly the displace 
ment of clerical jobs, then over time clerical staffing ratios 
will fall. Thus, the decomposition methodology provides 
another opportunity to assess the technological influence of 
office automation on clerical jobs. This attempt is sorely 
needed since the analysis in the previous section proved to be 
inconclusive about the productivity gains from office 
automation.
However, it should be emphasized that staffing ratios may 
change for other reasons, such as organizational change, job 
title change with no change in job content, or others. In par 
ticular it should be understood that any time an individual 
occupational staffing ratio changes, all of the remaining 
staffing ratios in that industry will change as well. This oc 
curs because the sum of the staffing ratios in an industry 
must equal one (recall that staffing ratios are obtained by 
dividing each occupation's employment in that industry by 
total employment in the industry). Thus, if a particular in 
dustry were very successful in automating production worker 
jobs, perhaps by using robots, then the relative importance 
of other jobs such as clericals, professionals, etc. would in 
crease. This demonstrates that changes in staffing ratios 
should not be considered in isolation; other changes may be 
taking place as well.
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The effect of differential rates of industry growth on oc 
cupational employment can be examined by comparing the 
simulated employment levels which are obtained by holding 
the staffing ratios constant to yet another simulation which 
holds both staffing ratios and industry mix constant at their 
base period values, but uses total employment from the cur 
rent period. In other words, this new simulation of occupa 
tional employment adds a second "error"—it uses the 
"wrong" industry mix as well as the "wrong" staffing 
ratios—but the "correct" total employment from the cur 
rent period. The comparison of these two simulations 
isolates the occupational employment changes resulting from 
the concentration of particular occupations in industries 
growing at different rates. For example, clerical workers are 
particularly concentrated in finance and public administra 
tion. So clerical jobs will grow faster than the average for all 
jobs if these industries grow faster than the average for all in 
dustries (even without any changes in staffing ratios).
The remaining change in occupational employment can be 
attributed to overall growth in the economy. This effect is 
found by comparing the simulated employment levels which 
hold both staffing ratios and industry mix constant at base 
period levels to actual current employment in those occupa 
tions. If there were no changes in staffing ratios or the 
relative employment levels of industries, the importance of 
each occupation as a proportion of total employment would 
remain the same. In this case, differences between the 
simulated occupational employment levels and those of the 
base period are due entirely to total employment growth. 
This aspect of occupational employment change is referred 
to hereafter as constant employment shares since it assumes 
no change in either staffing ratios or the relative importance 
of industries.
It can be shown mathematically that the decomposition of 
occupational employment growth into changes due to
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(1) constant employment shares (economic growth), (2) dif 
ferential rates of industry growth, and (3) staffing ratio 
changes accounts for all of the change in occupational 
employment. But it is not an explanation of cause and effect; 
many complex economic and noneconomic factors lie hidden 
behind the numbers. It should also be mentioned that the 
results can be influenced by the level of aggregation and by 
the choice of the base period. Suffice it to say that the ap 
proach described in this section is used throughout this paper 
because it appears to approximate what BLS itself must do in 
adjusting historical staffing ratios for their projections. This 
matter is discussed further when the BLS projections are 
evaluated in chapter 5.
Occupational Decomposition, CPS Data
The three-way decomposition of occupational employ 
ment growth discussed in the previous section is applied to 
historical data for 1972 to 1982 from the Current Population 
Survey (CPS). 20 Although the major occupational and in 
dustrial groupings at the one-digit level are actually very 
heterogeneous, those industries and occupations are used in 
this analysis because the CPS sample is far too small to pro 
vide both industrial and occupational detail below that level. 
The time period for the analysis is 1972-1982 because that is 
the only recent time span for which consistent data are 
available. However, since 1982 was a recession year, there 
may be some distortions in the data. In sum, there are 
legitimate questions about the appropriateness of the time 
period and the level of aggregation used in this analysis. The 
expectation is that the one-digit CPS data will provide an 
overall perspective on trends in U.S. occupational employ 
ment growth that is not possible otherwise.
The results of the decomposition for the major occupa 
tional groupings are presented in table 4.7 and summarized
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in figure 4.5. Since this same approach will be used several 
times in this paper, the data for clerical workers in the table 
will be discussed carefully to insure a full understanding of 
the decomposition.
From 1972 to 1982 the number of clerical jobs increased 
by just over 4 million for a 28.8 percent gain over 1972 
employment levels. During that same time span total 
employment increased by 21.1 percent. So clerical jobs grew 
faster than the average for all jobs, which also means that 
clerical jobs were becoming relatively more important in the 
national economy. This fact was demonstrated in chapter 1.
Turning to the occupational decomposition, it is possible 
to examine the factors which contributed to that clerical job 
growth. The bulk of all new clerical jobs, a little over three 
million, were added as a consequence of the overall growth 
of the economy, identified as constant employment shares in 
the table. Another 625,000 clerical jobs were added because 
clerical workers were more prevalent in industries that were 
growing faster than the average for all industries. This factor 
is labeled differential rates of industry growth in the table. 
Finally, 466,000 clerical jobs were added due to increasing 
staffing ratios for clerical jobs; that amounts to 3.3 percent 
of the 1972 employment level for clerical workers. This does 
not mean that staffing ratios in all industries were increasing 
for clerical occupations, but rather that the net effect across 
all industries was positive at this level of aggregation and for 
this time period.
Table 4.7 demonstrates very rapid growth in the profes 
sional and technical occupations and in the management and 
administrative field, more than double the average growth 
for all jobs. It is also very interesting to note that a signifi 
cant proportion of the growth in these fields can be at 
tributed to increasing staffing ratios for those jobs. In con 
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cupations as craft and kindred workers, operatives, and 
laborers were all negative, undoubtedly influenced in part by 
the recession.
It cannot be ruled out that the reported increase in staffing 
ratios for clerical jobs was influenced to some degree by the 
level of aggregation in the analysis or by the declining staff 
ing ratios for jobs that are traditionally more susceptible to 
layoffs during recessions. What can be said is that neither 
changing staffing ratios nor differential rates of industry 
growth were major contributors to clerical employment 
growth in the 10 years from 1972 to 1982, although both fac 
tors were modestly positive during the period. Both con 
tributed to an overall occupational employment growth rate 
for clericals that was about one-third higher than the average 
growth rate for all jobs.
Since total employment growth for each occupation is 
merely the sum of the effects across all industries, it is also 
possible to look at the details of the decomposition for a par 
ticular occupation in each industry. The results of the 
decomposition of the growth in clerical jobs for each of the 
one-digit industries is presented in table 4.8 and figure 4.6.
This analysis shows how general economic expansion, dif 
ferential rates of industry growth, and occupational staffing 
ratios have impacted the employment level of clerical 
workers within each of the listed industries. To take durable 
manufacturing as an example, there was an actual increase 
of 161,000 clerical workers (or 11.9 percent) in the industry 
between 1972 and 1982. Due to the general expansion of 
employment with economic growth, under the assumption of 
constant employment shares, clerical employment would 
have increased by 286,000 in this industry for this period. 
Furthermore, the positive figure for staffing ratio indicates 
that the more intensive utilization of clerical workers in 
durable manufacturing over the decade would have added
Table 4.8 
U.S. Clerical Employment Growth by Industry, 1972-1982
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another 119,000 clerical jobs. However, the slow rate of 
growth of durable manufacturing employment meant that 
244,000 fewer clerical jobs were created than would have 
been created if durable manufacturing employment had ex 
panded at the same rate as all employment.
What is particularly striking in this second set of tables is 
that staffing ratios for clerical jobs were falling in a number 
of sectors. Most interesting are the results for the finance 
sector, probably the biggest user of office automation to 
date. The finance sector has been a rapidly growing sector as 
indicated by the 37 percent overall growth rate of clerical 
jobs in that sector versus the 28.8 percent growth rate for all 
clerical jobs. Thus, the effects of falling staffing ratios, 
which alone would have reduced jobs in this sector by 6.9 
percent from 1972 employment levels, were more than made 
up by the fast growth of the industry itself. However, if the 
industry had not expanded so rapidly, there might have been 
actual reductions in employment of clerical workers in the 
finance sector.
Staffing ratios for clerical jobs have also been falling in 
three other important industries—utilities, wholesale trade, 
and public administration. The decline in public administra 
tion is difficult to explain. No one maintains that govern 
ment has been in the forefront in adopting office automa 
tion. On the other hand, the postal service has automated a 
great many clerical jobs in the mail sorting operation. It is 
also true that government was one of the slowest growing 
sectors during this time period. So it is possible that govern 
ment administrators, when faced with tight budgets and ris 
ing demands for services, economized more on clerical jobs 
than other positions. It is not yet possible to provide an ade 
quate explanation of the fall in staffing ratios for public ad 
ministration or the other industries. Clearly, more study of 
these trends is called for.
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In summary, the occupational decomposition using the 
CPS data indicates that clerical jobs have at a minimum 
maintained their relative importance in the economy from 
1972 to 1982. In fact, both the effects of differential rates of 
industry growth and change in staffing ratios were moderate 
ly positive. Thus, clerical jobs were actually slightly more im 
portant at the end of the period than at the beginning of the 
period. This confirms the results in chapter 1 on the overview 
of clerical employment. However, 1982 was a recession year 
so these results should be interpreted with caution. It is also 
true that some of the major employers of clerical workers 
demonstrated negative staffing ratio trends over this period. 
Finance, generally acknowledged to be the biggest user of of 
fice automation today, experienced declining staffing ratios 
for clericals during this time period. Similar trends were 
observed for clerical employment in utilities, wholesale 
trade, and public administration. So it is possible that office 
automation is negatively impacting clerical jobs in selected 
sectors.
Conclusions
The decomposition methodology of the last section of this 
chapter is an attempt to summarize the three important in 
fluences on clerical employment growth which were discuss 
ed earlier in this chapter. Since it appears to be impossible to 
directly link office automation to the productivity gains of 
clerical workers, it might be said that this approach looks at 
the changes in staffing patterns across industries as an in 
dicator of the net impact of technology and other factors on 
clerical employment over the time period being examined.
The decomposition also has the added advantage that it 
puts into proper perspective the important roles that 
economic growth and the changing composition of industries 
play in determining clerical employment. According to this
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analysis, clerical job growth is heavily determined by overall 
economic growth. This conclusion should not be surprising, 
but many people find it all too easy to discover other reasons 
which purportedly explain employment changes. In fact, not 
only is economic growth by far the most important factor in 
determining clerical employment, but it appears that the cor 
relation may be growing stronger. If the last recession is a 
precursor of the future, clerical jobs are becoming more like 
other jobs in their sensitivity to general economic conditions.
It is well known that the changing composition of in 
dustries has tended to favor clerical jobs. But the peak in the 
influence of industry mix on clerical employment probably 
occurred during the late 1950s and 1960s. During the 1970s, 
industry mix continued to positively influence clerical 
employment but only moderately so. It is also true that some 
sectors which are heavy employers of clericals have recently 
begun to experience much slower growth or even absolute 
declines in total employment. This is particularly apparent 
for hospitals and state and local government, the latter of 
which is the largest single employer of clericals. So, even 
though other sectors, notably services, will likely continue to 
grow rapidly, there is reason to think that industry mix will 
play a less positive role in the future employment outlook for 
clerical workers than it has in the past.
The net effect of changing staffing ratios on clerical 
employment has also been moderately positive in the last 
decade or so. Economy wide, there appears to be little 
evidence that office automation has negatively impacted 
clerical jobs in the past. However, it does appear that staff 
ing ratios for clerical workers are declining slightly in some 
sectors, especially finance. So, it is at least possible that of 
fice automation is raising the productivity of clerical workers 
and thereby contributing to the falling staffing ratios in 
those sectors.
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It is puzzling that the aggregate productivity data for 
finance and insurance showed below average productivity 
growth for the sector as a whole, yet the decomposition 
analysis showed declining staffing ratios for clerical jobs 
within finance and insurance. Since clerical jobs are so im 
portant to this sector, it is logical to think that falling staff 
ing ratios for these jobs might also be associated with realiz 
ed productivity gains. But it should be recalled that the ag 
gregate productivity data may be seriously flawed, the loss of 
jobs in this sector due to falling staffing ratios was relatively 
modest, and there could have been offsetting employment 
gains elsewhere in the sector. If nothing else, this review has 
demonstrated that there are many unanswered questions 
about employment trends for clericals in some sectors such 
as finance and insurance. Further study of these trends is 
critical to a better understanding of the ultimate employment 
impacts of office automation.
The examination of the historical evidence on clerical jobs 
has been a sobering experience. Clerical employment has 
grown rapidly in the last 40 years or so. But many factors ap 
pear to confirm that the growth of clerical jobs has slowed in 
the last decade. Based upon the review in this chapter, it is 
difficult to see how anyone could expect much more than 
average growth for clerical jobs in the future.
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NOTES
1. The brief discussion in this section draws on the concepts embodied in 
the national economic accounting system of the U.S. For an introduction 
to that system, see Young and Tice (1985) and Carson and Jaszi (1981).
2. Edwin Mansfield has spent much of his professional life analyzing the 
economics of technological change. For a brief nontechnical introduc 
tion to this subject, see Mansfield (1971).
3. For a nontechnical introduction to productivity analysis and its rela 
tion to employment and income, see Kendrick (1977).
4. Since the beginnings of the Industrial Revolution, there have been 
periodic "automation scares." It is difficult to determine if robotics, of 
fice automation, and other closely related emerging technologies today 
constitute another such crisis. The concern about automation in the late 
1950s-early 1960s was so great that it led to the creation of a national 
commission to study technology, automation, and economic progress. 
The commission concluded that sluggish demand was the problem rather 
than automation. For an abridged version of the voluminous reports and 
studies conducted by the commission, see Bowen and Mangum (1966).
5. For analytical purposes only and ease of exposition, GNP is being 
treated here as if it were a composite good.
6. The year 1982 is chosen because it is the most recent year in the CPS 
data base for which the historical estimates are consistent.
7. The authors kindly thank George I. Treyz, University of 
Massachusetts, and President, Regional Economic Models, Inc., for 
constructing the BLS input-output industry series and for aggregating 
the OES industry-occupation data.
8. It should also be noted that the specificity of industry definition 
varies. Thus the ranking also reflects a variety of aggregation levels in the 
industries themselves. In general, more detailed data are available about 
manufacturing industries than nonmanufacturing industries.
9. Economists have developed multifactor productivity measures, usual 
ly denoted as "total factor productivity." Denison (1962, 1974, 1979) 
pioneered the "growth accounting" approach in which he attempts to 
isolate the contribution of a variety of causal factors such as education, 
organization, and research to productivity growth. Kendrick (1973,
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1980, 1983) has built industry indexes and recently the BLS (Mark and 
Waldorf 1983) has released their first measures of multifactor produc 
tivity.
10. One alternative possibility, of course, is that the productivity gains 
across all occupations are homogeneous, which means staffing ratios 
would remain constant. It is also theoretically possible for productivity 
gains to be greater for other occupations, implying rising staffing ratios 
for clericals. These matters are discussed further in the last section of this 
chapter.
11. The household-based data from the CPS appear to contradict this 
statement since it showed (table 4.3) that 44 percent of employees in 
finance are clericals. This broad sector in the CPS data actually includes 
real estate as well as finance and insurance, but the similarly defined sec 
tor in the establishment-based OES survey indicates that 53.4 percent of 
employees are clericals. Recalling the discussion from chapter 1, this 
anomaly in the data is most likely an example of respondents in the self- 
reported household survey (the CPS) exaggerating their job titles and 
responsibilities, thereby artificially decreasing employment in the lower 
level specialties such as clericals.
12. For definitions of the constant dollar output and employment 
measures, see Bulletin 2018, Time Series Data for Input-Output In 
dustries: Output, Price and Employment (March 1979). The actual data 
utilized in this paper are from an unpublished update (April 1985) to the 
tables in the aforementioned document.
13. Specific units of outputs are much less identifiable in services than in 
the goods-producing sectors. There may also be significant changes in 
the types and nature of services provided. See Mark (1982) and Fuchs 
(1969) for a discussion of the many problems in measuring productivity 
in service industries.
14. The Office of Productivity and Technology is responsible for the 
U.S. Government's productivity measurement program. They currently 
publish about 129 separate industry productivity indexes. See Bureau of 
Labor Statistics (1985).
15. The investment data are from the national income and product ac 
counts. See Seskin and Sullivan (1985).
16. The trend in investment per employee is important because it in 
dicates whether something new appears to be happening in that sector, 
but it is by no means the full story. Historically, absolute investment per
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employee in finance and insurance has tended to be much less than the 
average for all nonfarm private industries. That situation reversed itself 
in the 1970s.
17. An article which appeared recently in the Harvard Business Review 
(Salerno 1985) makes this very point. Vendors have promoted their pro 
ducts excessively, yet there is little hard evidence to support their claims.
18. Salerno (1985) and Strassman (1985) have reached similar conclu 
sions. There is, however, considerable literature about the sociological 
impacts of office automation. For a review and introduction to this 
literature, see Attewell and Rule (1984). From the economist's perspec 
tive, these studies are lacking in a systematic treatment of output, capital 
input, prices of outputs and inputs, and other economic variables.
19. The report does not specify the definition of information-intensive 
industries.
20. It should be mentioned that the other obvious candidate for such a 
decomposition, the Census of Population data, cannot be used. As 
discussed in chapter 1, it is a major task to redefine census occupations 
so that they are consistent over time. It is impossible to do it for occupa 




1. Let E.. = employment 11
where
t = time
i = 1 , 2, 3 . . . . m occupations
j = 1 , 2, 3 . . . . n industries
Then, suppressing the time superscripts until they become 
necessary,
E" = matrix of employment by occupation and industry
m
F-— V F-*J~ ? ^J
Thus E- is a vector of occupational employment, the row sums of 
EJ-, and E: is a vector of industry employment, the column sums of
If measured perfectly, then total employment Ey is given by 
m nÊT = £ Ei=
2. Let e«=
-and S: = J
Thus Cjj is a matrix of occupational proportions by industry or the 
staffing ratios of those industries. Each cell represents the relative 
importance of the itn occupation in the j*" industry.
It is also possible to think of occupational employment by industry 
then as the product of the staffing ratios, the industry shares, and 
total employment, i.e.,
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and the total occupational employment vector as
j
In other words, occupational employment in a single occupation in 
any given year can be thought of as being influenced by 3 separate 
elements:
(1) Total employment (ET)
(2) the relative importance of that occupation in each indus 
try (ejj)
(3) and the relative importance of the industries in the total 
economy (s:)
It is possible to mathematically decompose occupational change 
from one time period to another. As an example, consider the time 
period 1972-1982. The actual occupational change is obviously
(E 82 ? Te82 s82 ) E72 ? re72 s72 n T . E ( .. . .  T . E ( .. . . ))
or
(E82 - E72 )
t 
Although it is easier notationally to use Ej rather than
E j. E (e.. . s.), the latter illustrates the decomposition much bet 
ter. J J
a. Occupation change due to changing staffing ratios
One component of the occupational change is that which occurs 
because of changing staffing ratios across industries. It can be 
estimated by
.C 82 £ / 82 82. C 82 n 72 S2 .. (E T .E (e.. .s. )-E T . ECe.. .s. ))
89 "79 82
where E— . ^ (e.. . s . ) is the occupational employment that
1 j ij J 
would exist in 1982 given the mix of industries that actually exist in
82 1982(s )and 1982's total employment but using 1972 staffing
ratios. Thus, this latter expression is a simulated 1982 employment 
assuming fixed staffing ratios at the 1972 levels.
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b. Occupational change due to differential rates of industry growth
The second component of occupational change is that which occurs 
because of differential rates of industry growth. It can be estimated 
by
82 n 72 82 82 n 77 72 <B«.E<e™..~)-B T .i;<e£.sY))
The first component is obviously 1982's simulated employment 
using 1972 staffing ratios, while the second component,
82 ri 72 72 E_, . £ (e .. . s . ), is that employment which would exist in 1982T . ij j
if both staffing ratios and industry shares were fixed at their 1972 
levels but 1982's actual total employment. Thus, this second ex 
pression is also a simulated 1982 employment, and the difference 
isolates the effect of differential rates of growth of industries.
c. Occupational change due to total employment change
The third component of occupational change is that due to overall 
employment growth. It can be estimated by
82 n 72 72, F72 "72 72 (E T .^(e.. .s.)-E T .Me.. . s. ))
The first component is 1982's simulated employment with staffing 
ratios and industry shares fixed at the 1972 level, while the second 
component is 1972's actual employment by occupation. This dif 
ference is the occupational employment change which would occur 
if there were no changes in the relative importance of industries or 
occupations, i.e., if all occupations would maintain constant 
employment shares.
4. The sum of the changes in 3 a, 3b, and 3c is the total change in 
employment by occupation. LettingI82
I82
1
= E 82 C T .
r.82= E<~T






then the total change in employment by occupation is:
E82-E72 = (E82 -E 82 ) + (E 82 -!82 ) + (I82 - E72 )








This monograph heretofore has dealt exclusively with 
historical data. The purpose of this chapter is to review the 
existing forecasts for clerical jobs. The Bureau of Labor 
Statistics (BLS) occupational projections are the major ef 
fort of the U.S. government to anticipate the needs for 
specific occupations. As will be seen shortly, the BLS 
methodology is based on a modeling framework that ac 
counts for many economic variables. The resulting occupa 
tional projections are not necessarily superior to others, but 
they do have the advantage of being produced in a com 
prehensive and reasonably consistent manner.
Other forecasts that are less comprehensive than the BLS 
efforts but potentially useful are also reviewed. First, Wassi- 
ly Leontief and Faye Duchin (1984) of New York University 
have produced an analysis of the impacts of automation on 
employment, 1963-2000. The research is limited to certain 
specified computer technologies and does not consider other 
productivity-enhancing technologies or any other source of 
productivity growth. Second, the work of Matthew P. Dren- 
nan (1983) of Columbia University is examined. He focuses 
on clerical jobs in six office industries, primarily within the 
finance sector. Finally, the recent work of J. David Roessner 
(1984), Georgia Institute of Technology, is reviewed. Like
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Drennan, he examines clerical jobs within the finance sector, 
but he focuses on only two industries, banking and in 
surance.
BLS Occupational Employment Projections
In order to understand the BLS occupational projections it 
is necessary first to review the data base on which those pro 
jections are based—the Occupational Employment Statistics 
(OES) progam. Then the BLS projections methodology will 
be described. Finally, the most recent projections of BLS are 
examined.
OES Data Base
The OES data base evolved in the 1970s as a cooperative 
effort of the Bureau of Labor Statistics and the state employ 
ment security agencies to make career guidance information 
available to educators, guidance personnel, human resource 
planners, students, and other interested parties. 1 OES is 
unique in that it is based on a survey of employers. All three- 
digit SIC industries are grouped into one of three primary 
areas for data collection. Each of the three primary areas is 
sampled on a rotating schedule every three years. 2 Thus, for 
instance, the individual three-digit manufacturing industries 
were sampled in 1977, 1980, and 1983. Every two years the 
BLS pulls all of this data together into a national 
occupational-industrial matrix; the last one was for 1982.
The OES system includes tabulations of nearly 1,700 oc 
cupations. The emphasis is on ease of administration, so the 
occupational classification system reflects employer usage of 
job titles. This means that there is actually less detail 
available than is implied by the 1,700 occupational titles in 
the OES system. A large number of the 1,700 job titles are 
actually quite specific to a particular industry or sector. Ac-
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cording to the most recent OES data, there are almost 1,000 
OES occupations with less than 5,000 employees nationwide.
The occupational definitions used by the BLS were 
developed prior to those in the Standard Occupational 
Classifiction (SOC) system of the U.S. Department of Com 
merce, but they are based upon the Dictionary of Occupa 
tional Titles (Employment and Training Administration 
1977), hereafter referred to as the DOT. BLS, like other 
federal agencies, is trying to make its definitions consistent 
with the SOC. The next round of occupational projections 
from BLS will be based upon the SOC. This should make 
them roughly consistent with 1980 census data, although it 
will not eliminate the well-known differences between 
household- and employer-based data. Currently the OES 
data are not consistent with any other source of occupational 
information.
The OES data base provides the most detailed information 
available about occupational employment in the United 
States. However, it is oriented to job titles and does not real 
ly provide any significant skill level information. The DOT, 
which does provide this type of information, lists over 
12,000 specific occupations. While the DOT covers an im 
pressive array of occupations, it includes no information at 
all on employment levels for those occupations. It was 
developed as an occupational guidance tool for use in the 
employment service offices to match unemployed workers 
with possible occupational opportunities. 3 The emphasis is 
on the requirements for entry to the occupation, not the 
number of people employed in the occupation.
In practice there are severe tradeoffs between the specifici 
ty of the occupational categories, the skill levels referenced 
in those occupations, and the cost to collect the data. As the 
number of occupational categories increases, the definitions 
for those occupations will become narrower and more ade-
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quately convey skill levels. Clearly, the occupational 
category of professional and scientific workers is less infor 
mative about skill requirements than that of chemical 
engineers. At the same time, it should be obvious that costs 
may increase dramatically as the detail of occupational in 
formation increases. It also adds to the reporting burden on 
firms or households where the data are collected. 4
BLS Occupational Projections Methodology
The OES system is used primarily as a data base for BLS 
employment projections by occupation. The 1995 occupa 
tional employment projections for manufacturing utilize the 
OES survey results from 1980 and industry employment 
figures for 1982 as a baseline. It is helpful to examine the 
OES forecasting system in more detail for the insight it of 
fers into the complexity of making occupational projections.
The OES forecasting system is actually a group of separate 
projections which are linked to each other for consistency. 
Aggregate economywide economic activity is forecast first. 
This includes labor force projections by age, race and sex, 
and aggregate output decomposed into its major com 
ponents, among other variables. Due to BLS budget con 
straints and the large amount of staff time necessary to 
maintain an aggregate econometric model, the most recent 
aggregate forecasts were made using the existing model at 
Chase Econometrics, Inc. BLS produced the forecasts using 
their own assumptions but accepting the economic interrela 
tions implicit in the Chase model.
The second step in the OES forecasting system is to 
develop industry output projections that are consistent with 
the aggregate output projections of step one. The 156-sector 
input-output model, prepared by the Bureau of Economic 
Analysis, U.S. Department of Commerce, is used as a base 
for these projections. Given a set of industry demand
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figures, an input-output model can calculate the total in 
dustrial production required to meet those demands. The 
BLS input-output system utilizes "bridge tables" to update 
the historical input-output coefficients and to allow for an 
ticipated shifts in demand for inputs and/or outputs over the 
period of the projection.
Once the industry output projections are determined, then 
productivity levels are forecast to arrive at total industry 
employment requirements. The productivity gains are 
estimated separately for each industry utilizing an 
econometric equation. Worker-hours are estimated as a 
function of the industry's output, capacity utilization, 
relative price of labor, and (as a proxy for technology) the 
output/capital ratio. The implication of the technology 
proxy is that more capital per unit of output implies the need 
for less worker-hours. Finally, the estimates of total worker- 
hours are combined with other estimates of average annual 
hours per person to arrive at the industry employment levels.
The last step in the OES projections system is to forecast 
occupational employment within these industry total 
employment levels. The basis for these projections is the oc 
cupational staffing patterns from the latest OES surveys. 
The individual occupational coefficients are adjusted on a 
judgmental basis to account for the changes in occupational 
demand anticipated as a result of technological change, 
changes in industry structure, or other reasons. For example, 
computer-related occupations will likely become relatively 
more important in many industries as computers are more 
widely applied in those industries. So the coefficients for 
these occupations are increased correspondingly. These 
revised staffing coefficients are then applied to the previous 
ly forecast level of industry total employment. The sum of 
the employment across all industries for a given OES oc 
cupation then becomes the new occupational employment 
projection of BLS.
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Several features of the OES system should be noted, par 
ticularly those that relate to technological change. 
Technological change actually enters the system in at least 
three places. First, the industry output projections should ac 
count for anticipated changes in demand induced by 
technological change. Second, the estimated productivity 
gains forecast for each industry should be influenced by 
technological change. Finally, the staffing patterns 
themselves are altered directly to account for technological 
change. In other words, technological change will have 
specific effects on some occupations, it will have an overall 
impact on the productivity of workers, and it will affect the 
demand for goods and services generally.
It is worthy of note that this system involves a con 
siderable amount of judgment, especially in anticipating the 
effects of technological change. There are no simple equa 
tions that predict changes in staffing ratios within an in 
dustry. In fact, the BLS staff has found that trends in in 
dustry employment levels can be predicted more accurately 
than the changes in occupational employment (Kutscher 
1982:8; and Office of Economic Growth and Employment 
Projections, 1981). This is due in large part to the difficulty 
of projecting specific occupational impacts of technological 
change.
One of the primary motivations in developing the occupa 
tional decomposition as an analytical tool in chapter 4 is its 
usefulness in evaluating the BLS occupational projections. 
Note that the last step in the BLS methodology is to change 
the staffing ratios in the industry occupation matrix to ac 
count for technological change and other factors. In other 
words, BLS takes the best industrial demand and productivi 
ty forecast that it can muster and converts that into projec 
tions of total employment by industry. Then it considers 
changing the staffing ratios from their historical levels.
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Thus, by using the historical staffing ratios from the base 
period of the BLS projections, the occupational decomposi 
tion will measure the extent to which BLS expects staffing 
ratios to change over the course of the projection. Since BLS 
does not currently publish information on why or how much 
it has changed staffing ratios, this analysis should prove very 
helpful in understanding their projections.
The current base period for the BLS projections is 1982, 
while the year of projection is 1995. The industry-occupation 
matrix contains 378 industries, but those industries are ag 
gregated to 105 industries in this analysis. These 105 in 
dustries are the lowest common denominator between the 
156 industrial sectors of the BLS input-output model and the 
378 industries of the BLS/OES industry-occupation matrix. 
Since the BLS makes available annual projections for its in 
dustry employment series, it is thereby possible to compare 
the historical industry employment trends developed here to 
the BLS projections for those industries.
However, it should be pointed out that the BLS input- 
output industry employment series is not strictly comparable 
to the BLS/OES industry employment estimates. 5 There are 
differences in their treatment of government, agriculture, 
and the self-employed, among others. The important point 
for this paper is that the 378 OES industries were first ag 
gregated to 105 OES industries. Thus the occupational 
decomposition of the BLS occupational projections is always 
accomplished with industry employment data from OES 
itself. The BLS input-output industry data is reserved ex 
clusively to examine trends in industry employment. Since 
the BLS input-output industry data feed into the OES 
system, it should be clear that the employment trends from 
those data are an important determinant of the occupational 
projections as well.
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BLS Industry Employment Projections
In chapter 4 the historical employment trends for the 10 
BLS input-output industries which account for the largest 
number of clerical jobs were reviewed. Those 10 industries 
employed about two-thirds of all clerical workers in 1982. 
Thus the fortunes of these industries will have a major im 
pact on the employment of clerical workers in the years 
ahead. In this section the BLS projections of employment 
for these industries are reviewed. It provides an opportunity 
to evaluate the industry forecasts independent of their oc 
cupational content. Since the occupational decomposition 
summarizes the effects of differences in the rates of growth 
of all industries, the focus here is limited to the 10 industries 
responsible for the most clerical jobs.
The combined employment trends for the top 10 industries 
in terms of clerical employment are presented in figure 5.1, 
while the employment trends for each of those 10 industries 
follows in table 5.1. The figure depicts the historical growth 
trends, 1967-1982, as well as the projected growth trends, 
1983-1995. Remember, the most recent BLS occupational 
projections used 1982 as the base year, so BLS did not have 
the benefit of the industry employment data from 1983 and 
1984 presented in chapter 4 of this monograph when making 
their forecast. The data are reported in index number form 
to emphasize the relative growth of the industries. The total 
employment trend for all 105 industries is also presented to 
facilitate comparison of the growth of each industry to the 
overall growth of employment.
In the past, the industries with the most clerical jobs have 
been much faster growing than the average for all 
industries. 6 But the magnitude of that positive differential 
was reduced sharply in the last decade and BLS does not ex 
pect it to reappear by 1995. If these projections are correct, 
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212 Implications of Technological Change
clerical jobs will grow at roughly the same rate as all jobs 
over the period of the projection.
It is natural for the combined growth trend of all 10 in 
dustries to mask some important differences among the in 
dustries. The figures for the individual industries in table 5.1 
reveal that the laggards in terms of industry growth are state 
and local government and the federal government. Employ 
ment by the federal government is not expected to increase at 
all, while state and local government are expected to reverse 
the declines suffered in the 1980-82 recession and grow once 
again, albeit significantly more slowly than average. Ap 
parently BLS is convinced that the demands for a smaller 
and more efficient government will continue in the coming 
years. The data on employment in state and local govern 
ment in 1983-84 are supportive of the BLS outlook.
The fastest growing industries among the top 10 employers 
of clerical workers according to the BLS projections are 
credit agencies and commodity brokers, hospitals, 
miscellaneous business services, and banking. Of these, one 
of the more surprising projections is the growth anticipated 
for banking, which outgrows the overall economy 
throughout the period of the projection. Considerable atten 
tion has been focused on banking employment in the last 
couple of years, and it does appear that the industry is ex 
periencing significant structural change due to deregulation, 
among other factors. The closing of branch or satellite 
banks, especially in such states as California, and employ 
ment declines in a few of the largest banks in the nation, 
have contributed to speculation that the growth of banking 
employment may slow. There is also the question of the im 
pacts of office automation equipment such as automatic 
teller machines. In contrast, deregulation has also increased 
the number of financial services banks provide, so it is possi 
ble to argue that banking employment will continue to grow.
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If one were to judge the quality of the BLS industry pro 
jections strictly on their ability to anticipate the trends which 
actually occurred during 1983-84, only two years into the 
projection period, then unquestionably BLS's greatest 
failure was in missing the turnaround which actually occur 
red in hospital employment. As demonstrated in chapter 4, 
employment in hospitals grew slowly in 1983 and actually 
declined in 1984. By 1984 hospital employment was 1 percent 
below the employment levels which prevailed in 1982, the 
base year for the BLS projection. But the BLS projections 
had forecast a 10 percent growth in employment in hospitals 
from 1982-84.
This example demonstrates some of the problems in 
employment forecasting. Employment in hospitals increased 
every year from 1958 to 1983, more than tripling throughout 
that period. The concern about cost containment in this sec 
tor is not new, but it appears that only in the last few years 
has the federal government taken policy actions that might 
reduce the growth of those costs. These actions have also en 
couraged insurance firms and hospitals to follow suit with 
their own programs. The health care industry today is also 
generally becoming more competitive. The bottom line is 
that it is extremely difficult to foresee these turnarounds, yet 
easy to explain them after they have occurred. BLS will un 
doubtedly take advantage of the new information about this 
sector in the next round of projections.
Decomposition of Major Occupational Groups, 
BLS Occupational Employment Projections
The decomposition of the BLS occupational employment 
projections at the major group level are presented in table 
5.2 and summarized graphically in figure 5.2. As discussed 
earlier, the 378 OES industries were first aggregated to 105 
industries before accomplishing the decomposition. It
Table 5.2 
BLS Projected Occupational Employment Growth, 1982-1995
Decomposition of employment changes, 1982-1995
Employment changes Absolute changes
Differential 
Change in Change in Constant rates of 
1982 1995 employment employment employment industry 
employment employment 1982-1995 1982-1995 shares growth 
Occupation (00%) (OOOs) (OOOs) (percent) (OOOs) (OOOs)
Professional,
Managers, officials .
Clerical workers. . . . 
Craft and 
related workers . .
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SOURCE: Calculations by the authors based upon data tape from the 1982-1995 OES/BLS occupational employment projections. 
NOTE: Some occupational detail is omitted. Totals and percentages may not add exactly due to omission of some occupational detail and 
rounding error. The 378 OES industries were first aggregated to 105 industries before accomplishing the decomposition. The OES data tape in 












































































































216 Implications of Technological Change
should also be mentioned that the OES data tape used for 
these calculations is not strictly comparable to the summary 
data from the projections published in Monthly Labor 
Review (Silvestri 1983). Among other differences, the OES 
data tape does not include the self-employed. Thus, the 
results presented here may not be exactly the same as those 
found in other sources.
In general is it clear that BLS anticipates strong occupa 
tional employment growth for most occupations over the 
course of the projection. 7 In fact, at this level of aggregation, 
only three of the eight occupational groups are slower grow 
ing than the average for all occupations, namely operatives, 
laborers, and clerical workers. However, the range of the 
growth rates for the occupations around the average growth 
rate of all jobs is relatively narrow, from 19.1 percent to 38.5 
percent. Compare that to the range from the CPS data, 1972 
to 1982 of -5.9 percent to 46.9 percent, or 1972 to 1979 (to 
avoid the distortions in the data due to the recession) of 8.5 
percent to 35.4 percent. Apparently BLS anticipates less 
relative change in the importance of occupations over the 13 
years of their projection than actually occurred during the 
seven years from 1972 to 1979.
Given these overall results, it is not surprising that the oc 
cupational decomposition indicates that the relative impacts 
of changing staffing ratios and differential rates of industry 
growth are modest for all occupations. The surprise in the 
decomposition is that the impact of staffing ratios on 
forecast clerical employment is actually negative. In fact, 
this is the only turnaround projected by BLS from the ex 
isting trends in the historical data. It is an indication that 
BLS expects office automation and other factors to retard 
the growth of clerical jobs in the future.
It is possible to compare the historical CPS data with the 
projections of BLS at the major occupational group level,
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but one of the difficulties with such a comparison is that the 
time spans covered are of such unequal length. Figures 5.3 
and 5.4 attempt to remedy this problem by stating the staff 
ing ratio changes and the effects of differential rates of in 
dustry growth for the major occupational groups in terms of 
average annual rates of change. The comparisons are done 
over two historical time periods, 1972-1979 and 1972-1982 to 
ameliorate distortions in the data due to the recession. It 
should be noted that the unemployment rate in 1979 was just 
under 6 percent, virtually the same unemployment rate built 
into the BLS projections. Overall this approach facilitates a 
more direct comparison of the BLS projections with the 
historical data using a consistent unit of measurement.
The results depicted in figures 5.3 and 5.4 indicate un 
equivocally that BLS anticipates far less impact in the years 
ahead from staffing ratio changes and differential rates of 
industry growth than have occurred in the last decade. For 
most of the major occupational groups, the average annual 
rate of change during the projection period tends to be less 
than one-half the average annual rate of change during either 
of the historical periods, 1972-1979 or 1972-1982. Again, the 
most important exception is probably the turnaround in the 
effects of staffing ratios on clerical employment. Of course, 
the impacts of changing staffing ratios on clerical employ 
ment have been modest historically as well. The analysis in 
chapter 4 demonstrated this. Nonetheless, it is interesting 
that staffing ratio changes for clerical workers are predicted 
to shift from slightly positive historically to slightly negative 
during the projection period.
Undoubtedly some observers will find the BLS projections 
counter-intuitive. The presumption by some today is that 
change is occurring faster now than ever before, so it is 
ludicrous to think that staffing ratios and/or differential 
rates of industry growth will be less in the years ahead than
218 
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220 Implications of Technological Change
in the recent past. But this is not obvious. Would the BLS 
projections be superior if all past trends were extrapolated to 
the future? Which of the major occupational groups will be 
faster or slower growing than anticipated by BLS? What is 
the basis for those expectations?
One of the ways to minimize errors in forecasting is to pro 
ject modest changes, with the goal of at least capturing the 
correct direction of the trends, if not the exact magnitude of 
those trends. According to BLS, staffing ratios are changed 
only when there is substantial evidence to indicate that they 
will change. It may also be true that to some extent BLS 
"leans against the wind" because they have found historical 
ly that technological change and other major projected 
disruptions have had far less impact on occupational struc 
ture than most experts expected. In this sense the BLS 
strategy is conservative. This is entirely appropriate if the 
goal is to provide guidance to those making decisions about 
investment in human resources that will have very long 
payback periods.
Decomposition of Detailed Occupations, 
BLS Occupational Employment Projections
As mentioned earlier, there are about 1,700 occupations in 
the occupation-industry matrix of the BLS, but only those 
occupations with 5,000 or more employees are reported on 
the OES tape which was used in this analysis of the occupa 
tional decomposition. That reduces the number of occupa 
tions to 765. Of those, there are 104 occupations that fall 
within the major occupational group of clerical workers. The 
BLS projected occupational employment growth for all 104 
of these occupations is reported in table 5.3. The decomposi 
tion of the projected occupational employment growth into 
the portions due to overall employment expansion, differen 
tial industry growth, and staffing ratio changes is also 
reported in the table.
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Since there is such a large amount of detail in table 5.3, the 
estimates are also reported in two additional tables. Table 
5.4 presents the detailed clerical occupations ranked by the 
level of employment in 1982 in those occupations, while 
table 5.5 reports the same results ranked by the staffing ratio 
changes within the clerical occupations (from positive to 
negative). This approach highlights those clerical occupa 
tions with the largest employment and facilitates the discus 
sion of the staffing ratio changes anticipated by BLS.
Before proceeding to a discussion of the results for the 
specific occupations, it should be understood that the OES 
data are not directly comparable to the Census or CPS data 
discussed earlier. First, there is a significant increase in the 
number of clerical occupations in moving from the Census 
and CPS classification systems to the OES system. 8 Second, 
the historical OES data are employer-based rather than 
household-based. So, even under ideal circumstances, there 
might be discrepancies in the employment data because of 
differences between employer classification of workers and 
the perception of the worker of his own classification. Third, 
the OES system was developed prior to the SOC, so there is 
no way currently to bridge the gap between the systems. 
Hunt and Hunt (1985) discuss these problems further in 
another paper.
The message of this analysis is that the detailed clerical oc 
cupations differ widely in terms of their projected growth 
rates and staffing ratio changes. The range in the overall 
forecast growth rate of the detailed clerical occupations is 
from a plus 76.1 percent to minus 20.0 percent. 9 The range in 
the staffing ratio changes is from plus 38.4 percent to minus 
55.6 percent. The diversity in these results indicates that BLS 
is attempting to capture a variety of influences on the level of 
occupational demand. It is clearly erroneous to think that 
BLS is unwilling to alter staffing ratios from their historical
Table 5.3
BLS Projected Occupational Employment Growth, 1982-1995 
All Clerical Occupations
N> to
Employment changes Decomposition of employment changes, 1982-1995
Absolute changes




Change in Change in Constant rates of Differential 
1982 1995 employment employment employment industry Staffing Constant rates of 
employment employment 1982-1995 1982-1995 shares growth ratios employment industry Staffing 










Claims examiner, insurance ......
Coin machine operators 






































































































































































































Customer service representatives . . 
Customer service reps.,
Desk clerks, bowling floor .......
Desk clerks, ex. bowling floor .... 
Dispatchers, police, fire 
and ambulance. ...............
Dispatchers, vehicle serv. or work .
File clerks
General clerks, office ...........
Insurance clerks, except medical . .
Office machine operators ........











































































































































































































































































































































Employment changes Decomposition of employment changes, 1982-1995
Absolute changes
Differential 
Change in Change in Constant rates of 
1982 1995 employment employment employment industry 
Occupation employment employment 1982-1995 1982-1995 shares growth 
(OOOs) (OOOs) (OOOs) (percent) (OOOs) (OOOs)
Computer operating personnel . .
Peripheral EDP equipment
Duplicating machine operators . . 
All other office machine oprs. . . .
Policy change clerks ............
Procurement clerks .............
Production clerks ..............
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Differential 
Staffing Constant rates of 







































































































Travel counselors, auto club .... 
Safe deposit clerks ..............







Switchboard oper./receptionists . . 
Teachers' aides ................
Telephone ad takers, newspapers .
Switchboard operators .........





















































































































































































































































































































































SOURCE: Calculations by the authors based upon data tape from the 1982-1995 OES/BLS occupational employment projections.
NOTE: Some occupational detail is omitted. Totals and percentages may not add exactly due to omission of some occupational detail and rounding error. The
378 OES industries were first aggregated to 105 industries before accomplishing the decomposition. The OES data tape includes wage and salary employment
only.
Table 5.4
BLS Projected Occupational Employment Growth, 1982-1995 
Detailed Clerical Occupations Ranked by Level of Employment in 1982
Employment changes
Occupation
General clerks, office .........
Secretaries ..................
All other clerical workers ......
Typists .....................
Bookkeepers, hand ...........








Data entry operators ..........















































Decomposition of employment changes, 1982-1995
Absolute changes
Differential 
Change in Change in Constant rates of 
employment employment employment industry 
1982-1995 1982-1995 shares growth 
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Differential 
Staffing Constant rates of 



























































































Switchboard operators/recepts. . . 
Payroll and timekeeping clerks . . .
Bookkeeping, billing
Mail clerks ....................
Collectors, bill and account ......
All other office machine operators 
Customer service representatives . . 
Dispatchers, vehicle serv. or work .




Peripheral EDP equip, operators .
Directory assistance operators .... 
















































































































































































































































































































































































Employment changes Decomposition of employment changes, 1982-1995
Occupation
Absolute changes
Percent of 1982 
occupational employment
Differential
Change in Change in Constant rates of
1982 1995 employment employment employment industry Staffing 
employment employment 1982-1995 1982-1995 shares growth ratios 
(OOOs) (OOOs) (OOOs) (percent) (OOOs) (OOOs) (OOOs)
Differential 
Constant rates of 











Adjustment clerks.............. 33.8 47.4 13.6 40.1 9.5 0.3 3.8 28.
Statement clerks ............... 33.6 44.2 10.7 31.7 9.4 0.8 0.4 28.
Eligibility workers, welfare ...... 31.5 32.1 0.6 2.0 8.8 (5.4) (2.8) 28.
Meter readers, utilities .......... 30.5 37.9 7.3 24.0 8.6 (1.5) 0.3 28.
Policy change clerks ............ 27.6 30.5 2.9 10.5 7.7 (0.6) (4.3) 28.
Court clerks ................... 27.3 29.4 2.2 7.9 7.7 (4.7) (0.8) 28.
Townclerks ................... 26.0 29.1 3.1 11.7 7.3 (4.5) 0.3 28.
Weighers...................... 24.3 28.7 4.3 17.8 6.8 (2.6) 0.1 28.
Service clerks.................. 23.6 34.9 11.3 48.1 6.6 0.8 4.0 28.
Transportation agents........... 20.6 28.1 7.5 36.3 5.8 (0.1) 1.8 28.
Credit authorizes .............. 20.2 30.5 10.3 51.2 5.7 0.6 4.0 28.
Checking clerks ................ 18.0 22.7 4.7 26.2 5.0 0.5 (0.8) 28.
Trafficagents.................. 17.8 22.3 4.5 25.1 5.0 (0.6) 0.1 28.
Real estate clerks............... 16.6 23.5 6.9 41.8 4.7 1.0 1.2 28.
Brokerage clerks ............... 16.5 20.3 3.8 23.0 4.6 3.1 (3.9) 28.
Car rental clerks ............... 16.2 21.6 5.4 33.3 4.6 2.5 (1.6) 28.
Proofreaders .................. 16.2 20.6 4.3 26.8 4.5 (0.4) 0.2 28.
Desk clerks, bowling floor ....... 15.4 17.8 2.4 15.4 4.3 1.1 (3.0) 28.
Mortgage closing clerks ......... 15.3 22.6 7.2 47.2 4.3 1.7 1.3 28.
Credit reporters................ 15.3 20.5 5.2 34.4 4.3 4.7 (3.7) 28.
Insurance checkers ............. 14.9 22.4 7.4 49.8 4.2 (0.3) 3.5 28.
Safe deposit clerks.............. 13.9 18.1 4.2 30.5 3.9 0.3 .0 28.
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BLS Projected Occupational Employment Growth, 1982-1995 





Peripheral EDP equip, operators . 




Insurance clerks, medical ........
Credit clerks, banking and ins. . . . 
Adjustment clerks ..............
Telegraph operators ............
Mortgage closing clerks .........
Customer service representatives. . 
Receptionists ..................
















































Decomposition of employment changes, 1982-1995
Absolute changes
Differential 
Change in Change in Constant rates of 
employment employment employment industry 
1982-1995 1982-1995 shares growth 
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Differential 
Staffing Constant rates of 















































































































Payroll & timekeeping clerks .....
Mail clerks ....................
Procurement clerks .............




Switchboard oper./receptionists . .
Town clerks ...................
Meter readers, utilities ..........
General clerks, office ...........
Traffic agents. .................
Weighers. .....................
Safe deposit clerks ..............
Dispatchers, police,
fire and ambulance ............
Order clerks ...................
Customer service reps.,
print, and publish. .............
All other clerical workers ........
Bookkeeping, billing
machine operators .............
All other office machine operators
Dispatchers, vehicle serv. or work .
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Ticket agents .................. 49.3 48.9 (0.4) -0.7 13.8 (5.2) (8.9) 28. -10.6 -18.2
Switchboard operators .......... 169.6 211.3 41.7 24.6 47.6 25.7 (31.6) 28. 15.1 -18.6
Reservation agents ............. 52.9 54.9 2.0 3.7 14.8 (3.0) (9.9) 28. -5.7 -18.6
Statistical clerks................ 96.1 110.8 14.7 15.3 27.0 5.7 (18.0) 28. 5.9 -18.7
Desk clerks, bowling floor....... 15.4 17.8 2.4 15.4 4.3 1.1 (3.0) 28. 7.0 -19.7
Directory assistance operators.... 37.5 43.1 5.6 14.9 10.5 2.8 (7.7) 28. 7.5 -20.6
Duplicating machine operators ... 36.1 42.3 6.2 17.1 10.1 3.8 (7.8) 28. 10.6 -21.5
Surveyworkers ................ 51.4 76.1 24.8 48.2 14.4 21.7 (11.4) 28. 42.3 -22.1
Brokerage clerks ............... 16.5 20.3 3.8 23.0 4.6 3.1 (3.9) 28. 18.5 -23.5
Credit reporters................ 15.3 20.5 5.2 34.4 4.3 4.7 (3.7) 28. 30.8 -24.5
Postal service clerks ............ 306.5 251.8 (54.8) -17.9 86.0 (61.3) (79.5) 28. -20.0 -25.9
File clerks..................... 293.0 309.5 26.5 9.1 82.2 21.3 (77.0) 28. 7.3 -26.3
Stenographers ................. 265.6 244.9 (20.7) -7.8 74.5 (7.8) (87.4) 28. -2.9 -32.9
In-file operators................ 5.0 6.9 1.9 38.8 1.4 2.8 (2.2) 28. 55.6 -44.9 ~
Data entry operators............ 318.7 284.6 (34.1) -10.7 89.4 30.6 (154.1) 28. 9.6 -48.4 3
Purchase & sales clerks, security .. 5.2 4.9 (0.3) -5.5 1.5 1.0 (2.7) 28. 18.5 -52.0 es
Central office operators ......... 108.7 86.9 (21.8) -20.0 30.5_____8.1 (60.4) 28._____7.5 -55.6 g
SOURCE: Calculations by the authors based upon data tape from the 1982-1995 OES/BLS occupational employment projections. 5'
NOTE: Some occupational detail is omitted. Totals and percentages may not add exactly due to omission of some occupational detail and rounding error. The 5?









234 Implications of Technological Change
levels. It is hoped that BLS will be more open in the future 
about explaining the judgments which were made in ad 
justing staffing ratios, however.
The analysis of specific occupations is difficult because of 
the sheer number of those occupations. The discussion here 
is limited to the largest, the fastest growing, and the declin 
ing occupations. The three largest occupations are general 
office clerks, secretaries, and cashiers. The staffing ratios for 
cashiers is expected to increase significantly, contributing to 
the overall 48.2 percent growth forecast for that occupation. 
Apparently BLS does not expect point-of-sales automation 
devices will impact the employment of cashiers in the 
foreseeable future.
The effects of staffing ratio changes for secretaries are ex 
pected to be slightly negative. Looking at the effects of staff 
ing ratios alone, the occupational decomposition indicates a 
projected decline in employment from 1982 levels of 2.3 per 
cent, but the effects of differential rates of industry growth 
more than make up for this loss. The net result is that 
secretaries are expected to grow slightly faster than all oc 
cupations. This is entirely consistent with the historical data 
in chapter 3. It seems that BLS does not expect office 
automation to have a significant negative impact on the 
employment of secretaries over the course of the projections, 
since the staffing ratio change is actually less negative than 
the average for all clerical workers.
The fastest growing clerical jobs are expected to be com 
puter operators, claims adjusters, insurance checkers, 
peripheral EDP equipment operators, telephone ad takers, 
claims clerks, and credit authorizers. All are expected to 
have staffing ratio impacts equivalent to increases in employ 
ment levels of 20 percent or more. Besides the obvious 
technological impacts of computers on this list, it may be im 
portant to note that many of these occupations require the
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worker to interact in some way with the customer being serv 
ed. That may provide a clue as to why BLS thinks secretaries 
will not decline in importance, or perhaps why cashiers are 
the 10th fastest growing occupation. Again a world of both 
high-tech and high-touch is anticipated.
Obviously, various electronic office technologies threaten 
to replace the human element—through utilization of 
automatic bank tellers or automatic checkout devices in 
retail trade or even computerized ad takers at newspapers. It 
is extremely difficult, however, to know when and if 
customers will be willing or able to accept such devices. The 
fact that such devices can be developed does not guarantee 
that they mil be used, or that they will prove to be profitable 
once they are used. At least through 1995, BLS apparently 
thinks that the human link will be an important source of oc 
cupational employment growth for clerical workers.
Turning to the clerical occupations which are declining the 
most in terms of their staffing ratios, the single greatest 
decline is projected for central office telephone operators. 
Next in order come (security purchase and sales) clerks, data 
entry operators, in-file operators, stenographers, file clerks, 
and postal service clerks. All are projected to have staffing 
ratio impacts equivalent to reductions in employment of 25 
percent or more. Most of these occupations have been 
declining historically as well, as demonstrated in chapters 2 
and 3, so there are not really many surprises. BLS thinks that 
the decline in the relative importance of file clerks will con 
tinue in the years ahead, thus continuing the trend establish 
ed in the 1970s. But this occupation is still expected to grow 
slowly on an absolute basis. It is worth reiterating that it is 
easier to provide a technological explanation for the declin 
ing occupations than for many of the growing occupations.
It is also clear that many of the declining occupations are 
"back office" jobs that do not require direct contact with
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the customer. It is not known whether BLS thinks these jobs 
are simply easier to automate or whether it represents a judg 
ment about the willingness of firms and/or their customers 
to sever the human links in conducting transactions.
Summary
BLS projections of U.S. occupational employment growth 
are made once every two years using a reasonably consistent 
economic methodology. The analysis of the major occupa 
tional groups indicated that BLS appears to be conservative 
in their projections, in that the relative changes anticipated 
for the next 13 years are much less than those which actually 
occurred in the last 10 years. This approach may represent 
the accumulated experience from past BLS projections, i.e., 
the most widely anticipated changes sometimes failed to 
materialize, while completely unexpected changes did occur. 
It may also be true that the two-year projection cycle of BLS 
encourages them to take a "show me" approach, since 
modifications can always be incorporated in the next round 
of projections. The BLS goal may be to capture the direction 
of change rather than the exact magnitude of change.
BLS anticipates that clerical job growth will be slightly 
below the average growth of all jobs through 1995. The staf 
fing ratio effect is slightly negative in the BLS projections, 
whereas the historical data show that staffing ratios have 
tended to increase somewhat, at least from 1972-82. The 
analysis of the detailed clerical occupations showed that the 
anticipated staffing ratio changes are substantial and vary 
widely across clerical occupations. It is hoped that in the 
future BLS will provide information about the judgments 
which must have been made, at least implicitly, to justify 
these staffing ratio changes. It will be seen in the remaining 
sections of this chapter that other researchers have explicitly 
accounted for staffing ratio changes.
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Other Occupational Employment Projections
Leontief-Duchin Study
Wassily Leontief and Faye Duchin of the Institute for 
Economic Analysis (IEA) at New York University have at 
tempted to isolate the impact of computer-based 
technologies on employment by industry and occupation in 
The Impacts of Automation on Employment, 1963-2000 
(1984). They utilize a comprehensive input-output 
framework with four separate but interrelated matrices. The 
model is dynamic in that investment is a function of output 
changes in the individual producing sectors. The Leontief- 
Duchin study begins with the various BEA input/output 
tables and the census-based employment data by occupation. 
The key forecasting task is to alter the individual technical 
coefficients to account for the new computer-based automa 
tion.
The technological assessment is limited to computer-based 
technologies; specifically robots, computers, CNC machine 
tools, electronic office equipment, electronic education 
devices, and the industries which will use the aforementioned 
equipment. The technological forecasting is open in that the 
assumptions are clearly stated and based primarily upon the 
expert judgment of the researchers. The overall model is 
driven by the same final demand forecast used by the Bureau 
of Labor Statistics in the OES occupational projection ef 
fort, except for allowing greater investment in computer- 
based technologies where the authors deem appropriate.
It is important to emphasize at the outset that one of the 
assumptions in the Leontief-Duchin study is that no 
technical change outside computer-based technologies is 
allowed to affect future employment levels. This leads to 
dramatic gains in projected employment for occupations 
that are largely unaffected by these technologies such as
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farmers, bakers, truckers, etc. While this assumption isolates 
the pure impact of computers in a modeling sense, the 
Leontief-Duchin approach seriously limits the usefulness of 
the occupational employment projections. Since it is assum 
ed that final demand grows as projected by BLS, obviously 
the growth of output in nonautomated sectors requires 
massive infusions of labor to produce that output.
One of the most dramatic illustrations of the impact on 
this assumption occurs for IE A occupational group #53, 
Farmers and Farm Workers. According to the Leontief- 
Duchin presentation, one might be led to expect that the long 
secular decline in job opportunities for farm workers has 
ended, as shown in figure 5.5. In fact, the study makes it ap 
pear that this will be a significant growth occupation in the 
future. Of course, no one really predicts such a result. It oc 
curs because of the assumptions in the Leontief-Duchin 
model.
Specifically, in the case of agricultural workers, the expan 
sion of final demand for foodstuffs combined with no (or 
minimal) increases in labor productivity leads to substantial 
increases in the demand for farm workers. Labor productivi 
ty gains for farm workers are nil because most farm work is 
presumably not amenable to the utilization of computer- 
based technologies, the only source of productivity growth 
allowed for in the Leontief-Duchin framework. Clearly, this 
is purely an artifact of the model and should not be regarded 
as a projected occupational trend. In fact, most analysts 
believe that the phenomenal increases in productivity in 
agricultural production will continue, so that future food 
supplies will be generated without substantial increases in 
human resource inputs. To repeat, Leontief and Duchin 
assume no productivity increases in the economic system 
other than those induced by computer-based technologies.
Im
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The Leontief-Duchin employment projections utilize four 
different scenarios which differ in their technological 
assumptions. Scenario SI is the baseline scenario; it assumes 
no further automation or any other technological change 
after 1980. Scenarios S2 and S3 are identical to SI through 
1980 but S3 assumes more rapid adoption of computer-based 
technologies than S2 thereafter. Since the BLS estimates of 
demand drive the model, scenario SI, with no productivity 
gains, generates employment estimates that are far beyond 
reasonable projections of the labor force available. It turns 
out that both S2 and S3 do also (i.e., there are more jobs an 
ticipated than people to fill those jobs) although S3 is closer 
to realistic projections of the labor force than S2. The fourth 
and final scenario in the Leontief-Duchin study, S4, adjusts 
the level of demand for labor downward (using the composi 
tion of demand from S3) until it is just consistent with the 
labor supply which will likely be available to produce that 
output (i.e., full employment). The employment estimates 
from S4 are used throughout this paper in reviewing the 
Leontief-Duchin study.
The Leontief-Duchin projections for employment in the 
major occupational groups are presented in table 5.6. The 
time period selected is for 1982-1995 to facilitate comparison 
with the BLS projections. However, it should be noted that 
this is actually several years into the Leontief-Duchin projec 
tions, while 1982 is the base year for BLS. The occupational 
decomposition in the table is limited to the constant employ 
ment shares and all other structural change, thus combining 
the effects of staffing ratios and differential rates of industry 
growth. However, this is not likely to be a serious problem 
since Leontief and Duchin use the final demand forecast of 
BLS, for which it has already been shown that the impacts of 
differences in the rates of growth of industries is relatively 
modest. The real differences between the BLS and the 
Leontief-Duchin projections arise from the assumed changes
Table 5.6
Leontief-Duchin Projected Occupational Growth, 1982-1995 
Major Occupational Groups
Decomposition of clerical employment changes, 1982-1995
Employment changes
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SOURCE: Calculations by the authors based upon data kindly provided by Faye Duchin.
NOTE: Totals and percentages may not add exactly due to omission of some occupational detail and rounding error.
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in the staffing ratios as well as the assumption of no produc 
tivity growth other than that connected with computer-based 
technologies.
An examination of the employment projections for the 
major occupational groups in table 5.6 clearly illustrates the 
impacts of assuming no general productivity gains. The 
employment growth rate for farmers is nearly 46 percent, 
about one-third higher than the growth of all jobs. Profes 
sionals and service workers also show fantastic increases. 
This latter result may appear less unreasonable since it is part 
of conventional wisdom that service sector jobs have been 
the major growth sector for the last 20 years or more. 
However, the estimates in the Leontief-Duchin study result 
from the same assumptions as in the case of the farm 
workers.
What is most significant from the standpoint of this study 
is that Leontief and Duchin project an absolute decline in the 
employment of clerical workers as well as very slow growth 
in managers. Regardless of the problems in interpreting the 
projections that emanate from this model, if Leontief and 
Duchin are at all correct, it could not only mean displace 
ment for large numbers of clerical workers but also portend 
difficulties for those workers seeking higher level positions in 
the office.
The Leontief-Duchin study disaggregates total clerical 
jobs into five specific clerical occupations, namely 
secretaries, office machine operators, bank tellers, phone 
operators, and cashiers, plus a sixth category for all other 
clericals. The projections for these jobs are shown in table 
5.7 using the same format as shown for the major occupa 
tional groups. Secretaries, office machine operators, and 
bank tellers are all expected to experience absolute declines 
in employment. Phone operators are expected to remain con 
stant. Only cashiers are growing faster than the average for
Table 5.7
Leontief-Duchin Projection Occupational Growth, 1982-1995 
Detailed Clerical Occupations
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all occupations. The inference is that Leontief and Duchin 
think that cashiers will be relatively unaffected by computer 
technology, while the other clerical occupations will ex 
perience significant displacement.
Unlike the BLS model, Leontief and Duchin openly state 
their assumptions about technological change and the subse 
quent impact on the staffing ratios of the occupations. 
Therefore, it is possible to evaluate those assumptions in 
dependently of the overall reasonableness of the projections. 
Given the much slower than average growth for most of the 
clerical field, the staffing ratios for those jobs must be ex 
pected to fall rapidly. Thus, the selected analysis of some of 
those assumptions is critical for this study.
The technological assumptions for secretaries and typists 
will be examined in detail to illustrate the approach of Leon 
tief and Duchin. According to Leontief and Duchin 
(1984:5.21), the direct impact of office automation on par 
ticular occupations is based on the findings of case studies 
wherever possible. In general, they find that word processing 
equipment "produces remarkable gains in productivity when 
it is properly selected and used" (1984:5.29). They reference 
an article in Administrative Management (no author, 
1978:70-71) which concludes that word processing can in 
crease output from 500 to 1,000 percent. They also suggest 
that several other studies support labor savings of up to 50 
percent—Murphree (1981) in a Wall Street legal firm and 
Downing (1980). Finally, they cite Karan (1982) as con 
cluding that word processing equipment in one research 
organization reduced labor requirements by 20 percent.
None of these studies constitute a formal case study of the 
quantitative economic impacts of word processing, but the 
purpose of this discussion is not so much to question the 
findings of the references cited but rather to illustrate how 
Leontief and Duchin used these estimates to alter the staffing
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ratios for typists and secretaries. Leontief and Duchin 
assume that 100 percent of a typist's time will be affected by 
word processing and that word processing technology will 
produce labor savings of 80 percent. That amounts to a 
whopping 500 percent gain in productivity for typists who 
use word processing equipment. The surprise is that Leontief 
and Duchin adopt the most optimistic projection of produc 
tivity gains for word processing equipment, those in Ad 
ministrative Management, without any discussion of why the 
other studies which show less spectacular gains are any less 
reasonable.
Furthermore, Leontief and Duchin assume that word pro 
cessing equipment produces only a temporary increase in the 
amount of work that originators will request, which can be 
eliminated through a properly managed installation. Thus, 
word processing creates no "new" work, such as more revi 
sions or more perfect copies. All the assumed productivity 
gain adds "directly or indirectly to the total output of the 
firm" (1984:5.30). But, as explained in chapter 4, the 
capabilities of the microprocessor are ideally suited to 
redrafts, more form letters, updated statistical reports, etc. 
Word processing is not adopted simply to save labor time, 
i.e., to accomplish the same old work with fewer workers, 
but because there is additional work that needs to be done. 
Thus the production in the firm becomes more intensive in 
information content, a trend which has been ongoing for 
many years.
The technological capability of word processing to save 
the time that a secretary or typist would have spent doing the 
same work on a typewriter is only one of the links in 
estimating the expected changes in staffing ratios. A separate 
question is that of how many such workers will have word 
processors, in other words the diffusion of the technology. A 
500 percent gain in labor productivity by a small percentage 
of the workers will have little impact at the aggregate level.
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Leontief and Duchin assume that the 500 percent gain in 
labor productivity from using word processing affects 100 
percent of the tasks of typists and that 70 percent of all 
typists will have word processing by 1990 (1984:5.31-32). 
The assumptions are the same for secretaries except that only 
24 percent of them type full time, while the remainder type 
20 percent of the time. It should be mentioned that there are 
separate assumptions about the adoption of integrated office 
systems that link various devices together. These networks 
will also decrease overall requirements for secretaries.
In the Leontief-Duchin study, the diffusion rates for word 
processing equipment are not influenced by industrial sector 
or by size of firm, i.e., the technology is assumed to diffuse 
steadily with the same impacts regardless of industry or size 
of firm. In reality these assumptions may not be accurate. 
For example, certain sectors, such as insurance and banking, 
are already significant users of electronic office technology. 
Thus some proportion of secretaries and typists may already 
be using this equipment (before the base period of the 
research study). Obviously they cannot benefit a second time 
from its introduction.
Along a similar vein, it is likely that the work in particular 
sectors is more amenable to electronic office technology. Ex 
amples may be law offices, where some types of legal briefs 
are repetitive except for a few sections and where a high 
premium is assigned to the correctness of language used in 
each brief. In these sectors, just as in banking and insurance, 
the new office technologies may be more productive and 
hence spread rapidly. On the other hand, the situation may 
be more clouded in other sectors, where the work tends to be 
more unique and less repetitive. It seems logical that the pro 
ductivity gains will vary widely depending on the precise 
nature of the output of the office.
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Finally, it is also possible that the size of firm is a crucial 
variable in determining the impacts of electronic office 
technology. The most obvious example is the one-secretary 
office where the labor savings may free the secretary to do 
other tasks but the firm has no intention of eliminating this 
job. Thus the hypothetical productivity gains, even if they 
are realized, do not reduce the actual number of secretaries 
in such an environment. Ideally these positions would be ex 
cluded from the calculations developed by Leontief and 
Duchin. 10
Although Leontief and Duchin do not specifically account 
for size of firm and industry, it could be argued that their 
estimates represent average gains over a very long period of 
time. However, it seems clear that the productivity gains an 
ticipated by Leontief and Duchin are only possible for tasks 
that are very repetitive and which therefore require little in 
dividual attention. The notion advanced by Leontief and 
Duchin that word processing equipment will create zero net 
new work is untenable. While word processing equipment 
may lower labor requirements absolutely, surely some of 
that static gain (based on the old work regime) will be 
dissipated through the creation of new work. It is also im 
possible to believe that the average static productivity gain 
from word processing will be as large as assumed by Leontief 
and Duchin.
In general, the Leontief-Duchin model produces three dif 
ferent types of projected occupational impacts. The first 
type (direct impacts) results from stated assumptions about 
the spread of computer-based technologies and the 
hypothesized labor displacement potential of those 
technologies. The second type (indirect impacts) results from 
the workings of the input-output model itself. It represents 
the secondary impacts from the changes in investment and 
labor demand associated with the direct impacts. The third
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type (unintentional impacts) represents the forced growth oc 
cupational demand in areas not substantially affected by 
computer-based technologies.
To make the projections of the occupational impact of 
computer-based technologies most useful for policy deci 
sions, the projections should be compared to an alternative 
state of the world that represents a realistic baseline. Even a 
simple linear extrapolation of historical employment trends 
by sector or occupation would provide a more realistic 
baseline than the counterfactual assumption of no produc 
tivity gains except those due to computer-based technologies.
While the Leontief-Duchin configuration may be useful as 
a modeling device, it obscures the true policy implications of 
the model. In fact, the results may be seriously misleading to 
policymakers. For policy purposes it is more important to 
focus on the marginal changes that will result from a specific 
treatment rather than to focus on the aggregate change from 
an alternative state of the world that could never happen.
It is also important that the global scope of the results 
presented in the Leontief-Duchin study not conceal the fact 
that the actual assumptions about the spread of computer- 
based technologies and the labor displacing impacts are 
judgmental. This is not meant as a criticism of the Leontief- 
Duchin effort, but the elegance of the final presentation can 
mislead the unwary into the mistaken impression that the 
model is responsible for the predictions. In fact, the model is 
simply a tool to project the implications of the stated 
assumptions about the technology. Some of the assumptions 
about the spread of computer-based technologies are 
reasonable and some are not. It is natural that people will 
differ in these judgments; what is important is that it be clear 
that it is the assumptions that drive the model, not vice versa.
In addition, it seems clear that the changes they studied are 
not the only changes that will take place, nor are they
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necessarily the most important ones. The model does not ad 
dress substitution among different inputs based upon price 
changes, or changes in final demand induced by price effects 
resulting from use of the new technologies. Nor does it in 
clude scale economies and agglomeration economies, both 
of which may be influenced directly by technological change. 
This latter point may be particularly important since some 
experts expect computer-based technologies to transform the 
traditional manufacturing environment.
There is also an important question about the degree of 
substitution among different kinds of capital goods. It is not 
necesssarily true that because an industry adopts some form 
of automation it will achieve better than average gains in 
productivity. The reason is that it may at the same time 
reduce its investment in other productivity-enhancing areas. 
In other words, the new investment may simply be the cur 
rent manifestation of labor-saving technology that will help 
these firms to achieve productivity gains at the historic 
average. Resolution of this issue is of major importance in 
assessing the effects of computer-based technologies.
The Leontief-Duchin study represents a significant ad 
vance in modeling that holds considerable promise for study 
ing the employment implications of technological change. It 
moves the field one step closer to a general equilibrium 
model that could incorporate all direct and indirect influences 
on employment that emanate from technological change or 
other structural change in the economy. However, the true 
contribution of the Leontief-Duchin model to understanding 
future occupational trends cannot yet be determined. The 
model needs a more realistic baseline scenario, including 
trend values of productivity increase by sector, to determine 
the marginal employment impacts of computer-based 
technology.
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Drennan Study
Matthew P. Drennan (1983) has explored the impacts of 
office automation on clerical employment in six industries in 
Implications of Computer and Communications Technology 
for Less Skilled Service Employment Opportunities. The in 
dustries examined were banking, credit agencies, securities, 
insurance, business services, and miscellaneous services. The 
analysis of clerical employment uses the job classification 
system from the 1970 Census of Population.
The Drennan study is both quantitative and qualitative. 
The quantitative portion of the study utilizes a variety of 
data sources, while the qualitative portion is based on the 
author's interviews with a selected number of producers and 
users of office automation. The review here is limited to the 
projections methodology used by Drennan and the impor 
tant judgments and assumptions which appear to drive those 
projections.
The Drennan projections methodology utilizes simple ex 
trapolation to forecast industry-occupation employment to 
1990. First, industry employment in the six industries from 
1983 onward is assumed to grow at the historical average rate 
experienced from 1969-1979 based on data from the national 
income and product accounts. The notion is that following 
the 1980-1982 recessionary period these industries will return 
to prerecessionary growth patterns. In addition, Drennan 
also includes an alternative 1990 forecast which assumes a 
productivity growth rate that is .5 percentage point higher 
per year in each industry than the historical average for those 
industries.
Once the estimates for 1990 industry employment are ob 
tained, then employment by occupation in those industries is 
estimated by assuming that the change in occupational staff 
ing patterns from 1970 to 1978 will continue to 1990, what
Implications of Technological Change 251
Drennan (1983:88) calls "more of the same." The occupa 
tional staffing patterns were obtained from the National 
Industry-Occupation Employment Matrix, 1970, 1978, and 
Projected 1990 (Bureau of Labor Statistics 1981). In brief, 
the occupational employment estimates for these six in 
dustries are derived from past changes in occupational staff 
ing patterns and past industry growth trends.
It should be mentioned that the 1978 BLS industry- 
occupation matrix was CPS-based, the last such matrix 
developed before BLS switched to the OES survey. This is 
significant for two reasons. First, the CPS is household- 
based whereas the newer OES survey is establishment-based. 
BLS thinks the occupational staffing patterns developed 
from the establishment survey are much more reliable than 
those self-reported by households. Second, the small size of 
the CPS sample, about 60,000 households, contributes to the 
variability of the detailed occupational estimates. Moreover, 
the CPS sample is far too small to provide detailed industry 
by occupation estimates, so the 1978 CPS-based matrix was 
itself statistically estimated from the 1970 Census of Popula 
tion industry by occupation matrix. The procedure used the 
1978 industry and occupation employment control totals 
from the CPS and adjusted the 1970 staffing ratios to be 
consistent with those totals. The adjustments were based on 
historical census trends and an analysis of factors that might 
influence those trends such as product mix changes or 
changes in production methods. The important point is that 
there may be much more error in the 1978 matrix than the 
1970 matrix since the 1978 matrix is statistically estimated 
rather than survey-based.
A brief summary of Drennan's overall projections is 
presented in table 5.8. Since staffing ratios for clerical 
employment fell in these six industries by nearly 3 percent 
from 1970 to 1978, the extrapolation indicates a similar
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decline from 1978 to 1990. Total employment in these in 
dustries grew 70 percent from 1970 to 1978, but it is only ex 
pected to grow 44 percent from 1978 to 1990. This slower 
growth is presumably due to the interruption of growth in 
these industries during the 1980-1982 recession. Since staff 
ing ratios are falling for clerical workers, clerical employ 
ment growth is much slower than total employment growth 
in these industries. Drennan concludes (1983:90)
The expectation of markedly slower employment 
growth in clerical jobs in those industries is firmly 
based and is difficult to contest. The chief implica 
tion for the labor force is the same as it was a 
decade ago: education beyond secondary school is 
the key passport to job security in the 1990s.
There are a number of strengths to Drennan's simple ex 
trapolation technique. Since these industries have been the 
leaders in office automation, the assumed scenario is plausi 
ble if one thinks the current impacts of office automation 
will continue in the future. The important point is that if the 
past is any guide to the future for these industries, then 
clerical jobs will continue to grow, but much slower than the 
average of all jobs in these industries. On the other hand, it is 
also easy to dismiss any extrapolation technique as too 
simplistic. Demand changes do occur; technological change 
tends to be uneven. But, besides these rather obvious ques 
tions that can be directed at any extrapolation methodology, 
there are a number of other concerns about Drennan's pro 
jections.
First, it should be made clear that the alternative 1990 in 
dustry employment estimates, which assume an additional .5 
percent productivity growth, are not logically related to any 
of the other data in the extrapolations. Specifically, it is in 
conceivable that the extra productivity growth (which ranges 
from just under 20 percent to in excess of 100 percent de-
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pending on the industry) would not lead to price declines 
which in turn would positively affect industry sales. It is real 
ly not meaningful to fix demand and then vary productivity 
to show that less workers would be needed if the existing 
workers would only produce more. The arithmetic in these 
calculations is easy to do, perhaps too easy, but in reality the 
growth in demand for these service industries has been 
robust over the last decade or so. The strong implication is 
that price declines would be accompanied by at least some in 
crease in demand for these services in the future.
Table 5.8
Drennan: Projected Employment by Occupation 








































'Bureau of Labor Statistics, U.S. Department of Labor, The National Industry- 
Occupation Employment Matrix, 1970-1978 and Projected 1990, Bulletin 2086, April 1981.
Second, the assumption of the continuation of past trends 
in staffing ratios appears to be contradicted to some extent 
by Drennan's own qualitative analysis. According to him 
(1983:69), managers' employment will "experience a marked 
curtailment of growth" in the years ahead. This slowdown 
will be due to the diffusion of integrated office systems, 
where executives will be able to communicate with each other 
electronically and access data bases and all other software 
using desktop computers. Although Drennan points to
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several reasons why these systems will not diffuse as rapidly 
as perhaps some experts think, it is clear that he includes the 
alternative 1990 industry projections to incorporate the 
possibility of faster diffusion. But, even in the alternative 
scenario, the productivity gains are spread out evenly over all 
occupations.
In summary, Drennan has forecast clerical jobs to 1990 in 
six industries. He uses a simple extrapolation technique, 
after accounting for the lack of growth during the 1980-1982 
recession. There may be some problems in the data used for 
the extrapolations, questions about the alternative employ 
ment growth scenario, and some questions about the logical 
relationship between the qualitative analysis and the quan 
titative extrapolations. Nonetheless, to the extent that the 
past decade is a guide to the future for these industries, the 
projections deserve serious consideration.
Roessner Study
J. David Roessner and his colleagues at Georgia Tech ex 
amined the impact of office automation on clerical employ 
ment in two industries, banking and insurance, in Impact of 
Office Automation on Office Workers (1984). Roessner 
stresses the need to extend current employment forecasts 
such as those by BLS beyond 10 years. He (II, 1984:2) also 
concludes that there are weaknesses in existing employment 
forecasts, especially in the way in which jobs are defined and 
the incorporation of technological change in the projections 
methodology. The forecast horizon in the Roessner study ex 
tends to the year 2000.
The Roessner study focuses on an explicit and systematic 
technology assessment and forecast and the relationship of 
that forecast to occupational employment. He describes his 
method as more of an engineering approach but one that 
also takes account of economic considerations. (Ill,
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1984:4-5). He stresses the importance of making the process 
as open and transparent as possible to facilitate its use by 
others and to encourage improvements in the methodology.
The Roessner study team (10 people) first developed a 
time-phased technology forecast for office automation in 
banking and insurance. This initial forecast formed the basis 
for deriving technical assumptions which were then 
distributed to officials from these two industries who were 
asked to participate in a Delphi exercise. The Delphi 
methodology attempts to develop a consensus forecast from 
iterative and independent polling of experts in a given field. 
Roessner (III, 1984:96-97) conducted two rounds of polling 
of eight experts each in banking and insurance. The in 
surance representatives were all suggested by the Life Office 
Management Association, Atlanta, Georgia. It is not 
reported whether the insurance experts were representative 
of all segments of the insurance industry or simply life in 
surers. It should also be mentioned that Delphi studies usual 
ly involve more than two rounds of polling and generally 
sample more than eight experts. It is unknown what impacts 
the Roessner approach might have had on the final 
technology assumptions and forecast.
Space limitations prohibit reporting the full technology 
forecast, or "technology morphology" as Roessner calls it 
(III, 1984:46-55). However, the emphasis was on the iden 
tification of breakthrough technologies that might have a 
significant impact on clerical employment. According to 
Roessner's projections, there are two breakthrough 
technologies on the horizon that will likely impact clerical 
employment in the 1990s, namely optical scan and voice 
recognition systems and artificial intelligence (AI). The 
market for the former devices, which will eliminate the 
human keying of data and text, will be about $4 billion by 
1992, and these systems will be in widespread use by that
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year. The market for various types of AI systems will lag that 
of voice recognition; but by 1998 we will have "self- 
generating" software (II, 1984:8). As will be seen later, these 
two breakthrough technologies will indeed have a significant 
impact on Roessner's projections of clerical employment in 
the 1990s.
The second step in the Roessner methodology was to 
develop a task characteristic/function matrix for each detail 
ed clerical job using the job classification system of BLS. 
This was done to overcome the weaknesses of current BLS 
job descriptions which tend to link the job to existing 
technologies. For instance, the tasks of typing and data entry 
might both be classified simply as the input function. The six 
functions identified by Roessner were: input, processing, 
output, data base, communications, and monitoring. Ac 
cording to him the advantage of the functional terms is that 
they are independent of technologies currently in use. The 
identification of the task/function matrices was essentially 
judgmental (III, 1984:73). The detailed BLS jobs were then 
grouped into clerical job clusters by the similarity of their 
functions. Roessner used secondary sources supplemented 
by a small number of interviews and survey questionnaires to 
determine the time clericals spend in each task/function.
The third step of the Roessner methodology was to con 
duct an industry Delphi forecast to provide estimates of the 
impacts of office automation on the structure of work. 
These estimates were not nearly as detailed as the task 
characteristic/function matrix but were designed to identify 
in broad terms different organizational structures and 
employment mixes that might prevail in the future. They 
provide an input to the next step of the process, which 
develops the estimated labor savings, plus they provide an in 
dependent means of verifying or validating the final employ 
ment forecast itself.
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The fourth step of the Roessner methodology was to ac 
tually estimate the impact of office automation on the 
clerical job clusters using the functions of those jobs 
developed earlier. It amounts to producing time phased 
estimates of labor savings due to the new technology. This 
was done internally by the study team using a modified 
Delphi process which Roessner (III, 1984:122) calls 
"estimate-talk-estimate." The goal of the method was to 
gain stability in the responses among the study team about 
the various judgments which had to be made to quantitative 
ly estimate the labor savings for each job cluster.
The fifth step of the Roessner methodology was to 
generate the employment forecasts for each of the clerical 
job clusters. These estimates used a base year of 1980 and 
provided forecasts at five-year intervals to the year 2000. De 
mand for the output of these industries, what Roessner calls 
"workload," is a straight line regression extrapolation of 
value added in banking and insurance plus a special output 
index in banking which was constructed from various 
deposit transactions (II, 1984:22).
The final step of the Roessner methodology is to conduct a 
sensitivity analysis of the results and to validate those results. 
The primary validation is to return to the industry Delphi 
forecast which identifies the general job mixes and compare 
those with the more detailed approach. According to 
Roessner, the two methods provide remarkably consistent 
employment estimates (II, 1984:27). For the sake of brevity, 
only the standard or most likely estimates from the Roessner 
study are presented in this review. 11
Among the most important sets of summary estimates in 
the Roessner study are those that pertain to the labor savings 
which are most likely to be realized by the installation of of 
fice automation in banking and insurance. These estimates 
are actually the heart of the study; they summarize the in-
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teraction of the technology forecast with the task/function 
matrix which describes the job activities of clerical workers. 
Recall also that demand is a simple extrapolation of past 
trends in these industries, so it is truly the labor savings 
estimates which are novel and which obviously drive the 
employment projections.
The labor savings or productivity gains attributable to of 
fice automation for each of the occupational clusters 
developed by Roessner are presented in table 5.9. Roessner 
states these in index number form as the percent of the 1980 
base time required. Thus a falling index number indicates 
that the same amount of work in the specified future year 
can be accomplished in less time than in the base year, 1980. 
What is surprising about these labor savings estimates are 
that they are so similar across the job clusters and even 
across the two industries. Thus the productivity gains for fil 
ing/data entry clerks is almost the same as that for recep 
tionists/telephone operators.
The strong implication is that clerical jobs will not change 
much in relative importance from 1980 to 2000. This conclu 
sion is illustrated in table 5.10 which shows the importance 
of each of the clerical job clusters as a percent of total 
clerical employment in those industries. Roessner (IV, 
1984:145) acknowledges that some readers might be surpris 
ed at the homogeneity of the results across occupations. But 
he suggests one interpretation of the findings:
One possibility is that this surprisingly even, across- 
the-board projected reduction in clerical time per 
work function will prove accurate because market 
forces will act to stimulate new technological 
development to improve productivity evenly across 
clerical activities. For instance, while automation 
of structured input is commencing earlier than 
automation of unstructured input, that very gap
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may accentuate efforts to bring technologies such 
as voice recognition to market. There appear to be 
relatively few work functions that are "safe" from 
a substantial degree of automation.
Again, if Roessner's projections are correct, all clerical jobs 
will be impacted similarly by office automation, in the short 
run as well as the long run.
Table 5.9
Roessner: Percent of 1980-Base Time Required by 
Occupational Cluster, Most Likely Scenario for Banking and Insurance












































































Computation/bookkeeping clerks 100.00 92.52 81.57 62.89 42.00 
General office clerks 100.00 92.76 81.37 63.28 42.31 
Typists/word processor operators 100.00 94.10 83.42 67.02 47.37 
Secretary/administrative assistants 100.00 93.38 82.15 64.93 44.71 
Filing/data entry clerks 100.00 92.55 81.21 61.77 40.12 
Information retrieval/
communications clerks 100.00 92.66 80.38 61.27 38.96 
Mail handlers 100.00 92.61 80.88 63.49 41.51 
Clerical supervisors 100.00 93.76 82.81 65.96 46.47 
Receptionists/telephone operators 100.00 92.10 79.39 60.34 39.29 
Computer/office equipment operators 100.00 92.02 80.99 61.89 39.43
SOURCE: J. David Roessner, Impact of Off ice Automation on Office Workers, Volume 
IV, Appendices, prepared for the Employment and Training Administration, U.S. Depart 
ment of Labor, April 1984, Appendix P, Runs #1 and #51.
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Table 5.10
Roessner: Percent of Clerical Labor by Year, 
Most Likely Scenario for Banking and Insurance












































































Computation/bookkeeping clerks 15.30 15.23 15.27 15.11 14.98 
General office clerks 25.99 25.94 25.88 25.82 25.63 
Typists/word processor operators 7.89 7.99 8.05 8.30 8.71 
Secretary/administrative assistants 9.77 9.82 9.82 9.96 10.18 
Filing/data entry clerks 7.36 7.33 7.31 7.14 6.88 
Information retrieval/
communications clerks 1.06 1.06 1.04 1.02 .96 
Mail handlers 1.85 1.84 1.83 1.84 1.79 
Clerical supervisors 5.49 5.54 5.56 5.68 5.95 
Receptionists/telephone operators 1.46 1.45 1.42 1.38 1.34 
Computer/office equipment operators 2.96 2.93 2.93 2.88 2.72
SOURCE: J. David Roessner, Impact of Office Automation on Office Workers, Volume 
IV, Appendices, prepared for the Employment and Training Administration, U.S. Depart 
ment of Labor, April 1984, Appendix P, Runs #1 and #51.
A summary of Roessner's employment forecast for bank 
ing and insurance is presented in table 5.11. The overall de 
mand or workload forecast is presented first; it is the linear 
extrapolation of demand referred to earlier, stated as the 
number of workers required assuming no productivity gains 
(1980 base). That is followed by the presentation of the 
overall productivity gains for clerical workers, what
Table 5.11
Roessner: Summary Employment Projections 
for Banking and Insurance, Most Likely Scenario
Item
Banking
Clerical workload forecast (employees x 1 ,000) 1
Percent reduction due to technology
Clerical workforce required (employees x 1,000) 1
Average annual productivity gain for each five-year period
Insurance
Clerical workload forecast (employees x 1 ,000) 
Percent reduction due to technology 
Clerical workforce required (employees x 1 ,000)














































SOURCE: J. David Roessner, Impact of Off ice Automation on Office Workers, Volume IV, Appendices, prepared for the Employment and
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Roessner calls the percent reduction due to technology. 
Third, the actual clerical workforce required to accomplish 
the projected workload, taking account of the productivity 
gains, is derived, i.e., the employment projections. Finally, 
for purposes of explanation, the annual average productivity 
gains for each five years of the projections are presented.
The data in table 5.11 illustrate the major conclusions of 
the Roessner study. He expects a drastic curtailment of the 
growth of clerical jobs in banking and insurance, which will 
accelerate in the 1990s. By the year 2000 there will be fewer 
clerical workers in banking and insurance than there were in 
1980. Although only the results from the most likely scenario 
are presented in this review, employment declines are pro 
jected by Roessner even for the most conservative 
technological assumptions (III, 1984:149). It should be clear 
that if demand increases linearly, while the productivity 
gains from office automation accelerate exponentially over 
the 20 years of the projection period, the logical result must 
be decline in clerical employment.
But the truth is that the Roessner projections may not be 
any more usable by policymakers than those of Leontief- 
Duchin. Whatever the merits of the Roessner methodology, 
the results do not appear to describe real world events. This 
conclusion is demonstrated by table 5.12 which presents the 
actual BLS staffing ratios for selected clerical occupations 
for 1970 and 1978 in the banking industry. In so far as possi 
ble Roessner's occupational clusters have been related to the 
BLS system. The match is at least roughly consistent for 8 of 
the 12 occupational clusters. Actually, the match is not near 
ly as important as simply noting how dramatic the actual 
changes in staffing ratios were. From 1970 to 1978 the 
changes in staffing ratios for the selected clerical occupations 
presented in table 5.12 ranged from -60 percent to +115 per 
cent. 12
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Table 5.12
Staffing Ratios for Selected Clerical Positions in Banking
Based Upon the National Industry-Occupation Employment Matrix,




































































SOURCE: Bureau of Labor Statistics, U.S. Department of Labor, The National Industry- 
Occupation Employment Matrix, 1970, 1978, and Projected 1990, Volume I, 1981, p. 289.
Yet Roessner asserts that the relative importance of 
clerical jobs will not change much in the future. Back-office 
jobs such as file clerks have been declining in relative impor 
tance for a long time, while computer-related positions have 
been increasing dramatically in relative importance. Absent 
a complete break with history, clerical occupations are likely 
to continue to rise and fall at differential rates.
There appear to be three major problem areas in the 
Roessner study which may have contributed to these
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counter-intuitive conclusions about the likely relative impor 
tance of clerical jobs in banking and insurance in the future. 
These same problems may also have contributed to 
Roessner's overall pessimistic outlook for clerical jobs in 
these two industries. Each problem area is discussed briefly 
in turn.
First, there is no consideration of a whole host of invest 
ment questions or the possibility that the information con 
tent of output will increase. As in Drennan's study, it is 
presumed that the enormous gains in productivity at 
tributable to office automation will not alter the linear in 
crease in demand for the output of banking or insurance. 
Such an assumption may be acceptable for a sector like 
agriculture when we already have enough foodstuffs to eat. 
But it is not appropriate to apply that assumption to services. 
Again, a more reasonable position is that productivity gains 
of the magnitude expected by Roessner would lead to price 
declines which in turn would surely expand the markets for 
those services.
It should also be mentioned that the changes envisioned by 
Roessner may not only save labor but may also be the 
catalyst for the development of entirely new products within 
banking and insurance. Although it appears to be impossible 
to identify those new products in advance, banking and in 
surance have offered innovative services in the past and will 
likely continue to do so in the future. To the extent that new 
products and services are developed, they will tend to 
mitigate any employment declines from office automation.
It is also bothersome that Roessner appears to allow for no 
slack or slippage of any kind in calculating the productivity 
gains. Organizations and the technologies used do not fit 
together perfectly; there tend to be bottlenecks and 
downtime. Most important of all, it is well known that the 
potential labor savings of any technology may not actually
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be realized in fact. It is unknown if Roessner took these fac 
tors into account, but on the surface his estimates appear so 
optimistic that he may not have accounted for them suffi 
ciently.
The second major problem area in the Roessner study is in 
the task/function matrix. Researchers have been looking for 
an objective way to define jobs for a long time. Job content 
tends to be very amorphous, however. That is one of the 
reasons why the OES system now in place at BLS concen 
trates on job titles. The definition of jobs, whether by task 
characteristics, by Roessner's functions, or by any other 
means, tends to be a moving target which is impossible to hit 
squarely. The functions identified by Roessner may be so 
general (input, data processing, etc.) that they do not truly 
describe job activities in a meaningful way. In short, there is 
a possibility that Roessner's task/function matrix may have 
introduced a homogeneity across jobs that does not exist in 
reality. This problem was then compounded by the aggrega 
tion of those occupations into job clusters.
The final problem area in the Roessner study may be in the 
technology forecast itself. Roessner concludes that it is im 
portant to extend these forecasts beyond 10 years, ". . .to 
anticipate major changes in time for policy machinery to 
move and related institutions to adjust" (II, 1984:34). 
However desirable Roessner's goal may be, it probably can 
not be achieved.
History is littered with technological forecasts which turn 
ed out to be false or at best only partially true, while other 
radical changes were not foreseen at all. Artificial in 
telligence is not a new technology; there were high hopes for 
it in the early 1960s (Winston, 1985:75-78). Many experts 
also thought that various types of electronic funds transfer 
would replace paper transactions by the early 1980s. Indeed, 
a recent study of the financial services sector by the Office of
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Technology Assessment (OTA), begins by acknowledging 
that past technology forecasts for this sector have not been 
particularly accurate (1984:7). Nonetheless, the OTA study 
forges ahead to make new forecasts claiming that the dimen 
sions of the technology which will most likely be used in the 
financial services sector can now be seen more clearly.
Our judgment is that the state of the art in technology 
forecasting is not sufficiently advanced to permit the kind of 
long-run analysis performed by Roessner; even 10-year pro 
jections of occupational employment stretch current 
forecasting abilities. Indeed, Roessner's attempt to identify 
so-called "breakthrough" technologies vividly demonstrates 
the problems of extending the forecast horizon beyond 10 
years. Knowledge becomes so limited that it is easy to im 
agine greater and greater change. Extending the forecast 
horizon removes all of the constraints that logically hinder 
the development and diffusion of new technologies. All the 
rigors of the marketplace, such as competing products and 
other investment goals evaporate. Problems that inevitably 
arise with new technology but are not known until it is im 
plemented, simply do not exist in these long-run projections. 
Uncooperative consumers who do not wish to use the new 
technologies are ignored. What remains is the euphoria 
about what tomorrow's technologies will be able to ac 
complish.
Stated differently, employment projections beyond 10 
years require knowledge about technological breakthroughs, 
the amount of time it will take to bring the new systems to 
the marketplace, the rate at which the technology will diffuse 
or be adopted by firms, the organizational structure and the 
structure of jobs in those firms, and the specific jobs which 
will be affected by those new technologies. All this presumes 
that the products being produced with the new technologies 
will be deemed desirable by consumers and that it is known
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which of these goods will be purchased through import 
markets. Furthermore, all of this knowledge of the future 
must be precisely time phased to properly estimate the oc 
cupational impacts.
Roessner says that new public policy initiatives should 
not be taken on the basis of only one study. But, his em 
phasis on breakthrough technologies coupled to his long-run 
projections horizon raises some fundamental questions 
about forecasting and its relation to policymaking. Are we 
willing to commit public funds to correct for problems which 
have not yet actually arisen? How many tax dollars should 
be spent retraining clerical workers in banking and insurance 
because voice recognition and artificial intelligence, among 
other technologies, many eliminate their jobs in the future? 
What jobs should these workers be trained for? Do we train 
people for jobs that don't yet exist, but may exist after the 
technological breakthroughs occur? How are they to be 
employed in the meantime? How many problems that might 
develop in the future can a society afford to solve now?
Roessner's long-run employment projections cannot be 
taken seriously as a practical guide for policymaking. In the 
short run, the projections appear to contradict the best cur 
rent evidence available about the uneven impacts of new 
technologies on occupations. In the long run (beyond 10 
years), virtually any technological event is possible, so it is 
unwise to seriously shape public policy now for events which 
may or may not occur. There will be "technological sur 
prises" in the years ahead just as there have been in the past. 
No one (or group) has the immense amount of insight 
necessary to predict detailed occupational employment in the 
long run with enough precision to develop a consensus view 
of what public policy should be today.
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Conclusions
In this chapter the major existing forecasts of the impacts 
of office automation on clerical employment have been 
reviewed. Although there appear to be great disparities be 
tween the forecasts of BLS, Leontief-Duchin, Drennan, and 
Roessner, there is broad agreement that clerical jobs will not 
continue their rapid growth of the past few decades.
Except for Roessner, there is also broad agreement that 
the so-called back-office jobs will continue to be automated 
first, slowing their growth dramatically. These jobs appear 
to be more structured and repetitive, therefore more subject 
to automation. This represents the continuation of a long 
historical trend that has its roots in the manufacturing sector 
but will apply to computer and office electronic technology 
as well. Computer technology is still not ready to tackle the 
unstructured situations where humans excel, however.
On a more positive note, there will likely continue to be 
strong growth in relative terms for computer-related clerical 
positions for the foreseeable future and more or less average 
growth for clerical positions that directly interface with 
customers or other coworkers. Many of these latter posi 
tions, though not all, are more generalist in nature. Roessner 
notwithstanding, a variety of skills probably helps to insure 
that the automation of any one of those skills leaves the job 
intact. It also implies that a worker can, in effect, purchase 
job insurance by possessing numerous skills.
The methodologies of these studies are very different, but 
they share one important characteristic which should not be 
overlooked. Regardless of the modeling used, it is the 
technology forecast, its presumed relationship to specific oc 
cupations, and the demand outlook that drive any employ 
ment impacts. Too often it appears that somehow the model 
itself produced the results, whereas in reality it is the assump 
tions which determine the results.
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In this regard it is important to applaud the openness of 
the work of Leontief-Duchin, Drennan, and Roessner. An 
evaluation of their studies would be virtually impossible 
without the explicit reporting of their technological assump 
tions. BLS is currently much less open about their handling 
of technological change. The mathematical decomposition 
was used to determine the quantitative change in the staffing 
ratios in the industry-occupation matrix. These are the most 
visible signs of the specific occupational impacts of 
technological change in the BLS system. The results showed 
that BLS is indeed changing the staffing ratios, but they do 
not report the basis for the judgments which guide the pro 
cess.
Doubts have been expressed about the long-run 
technology forecasts of Leontief-Duchin and Roessner, 
especially in determining the occupational impacts thereof. 
It is not necessary to repeat the details of these arguments. 
Suffice it to say that it is far easier to calculate simple labor- 
savings estimates based on engineering concepts than to 
specify and quantify the new jobs which will be created by a 
growing, dynamic economy. Furthermore, if history is any 
guide, our abilities to calculate theoretical labor-savings ex 
ceed our ability to actually achieve those savings in practice. 
Bela Gold, an economist who has studied technological 
change for over 25 years, concludes (1981:91) that even ma 
jor technological changes have "fallen far short of their ex 
pected effects."
Absolute declines in total clerical employment for the 
foreseeable future are extremely unlikely. Even more 
significantly, shaping public policy today because of the 
chance that clerical jobs may decline in the future is sheer 
folly. The most likely scenario for the future is that clerical 
jobs will grow, but more slowly than the average for all jobs.
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NOTES
1. For an introduction to the OES system, see Bureau of Labor Statistics 
(1982:135-146).
2. Based on the authors interviews with BLS officials, comparisons 
across OES surveys accomplished to date are not possible due to the lack 
of consistency in the data. As the OES survey becomes more firmly 
established, BLS hopes to be able to make such comparisons.
3. For a comprehensive evaluation of the DOT, see Miller, et al. (1980).
4. See Hunt and Hunt (1985) for a thorough discussion of data problems 
inherent in studying the employment implications of technological 
change.
5. The authors kindly thank George I. Treyz, University of 
Massachusetts, and President, Regional Economic Models, Inc., for 
constructing the BLS input-output industry series and for aggregating 
the OES industry-occupation data.
6. Although it was shown in chapter 4 that this was largely because the 
clerical-intensive industries appeared to be immune from the business cy 
cle.
7. The BLS does not actually forecast occupational employment growth 
at the major group level, but it is still helpful to analyze the projections at 
this level of aggregation to provide an overview of the system. It also 
enables us to compare those projections to the historical CPS data 
reviewed in chapter 4.
8. There were 42 clerical occupations available for analysis in Census 
data and 32 in CPS data.
9. There are 104 clerical occupations, including nine summary major 
groups, but only 95 nonoverlapping detailed occupations. The rankings 
by level of employment, table 5.4, and staffing ratio changes, table 5.5, 
report the results only for the 95 detailed occupations.
10. In some instances, such as bank tellers, Leontief and Duchin have ac 
counted for the likelihood that the size of the bank will impact the adop 
tion of automatic teller machines. There is no indication that such an ad 
justment has been made for secretaries.
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11. This brief summary of the Roessner methodology does not do justice 
to its complexity; there are actually many parts to each of the major 
steps.
12. During this same period of time, there was essentially no change in 




The objectives of this monograph have been (1) to review 
the trends in clerical employment over the last 30 years and 
(2) to assess the existing forecasts for clerical jobs. Of par 
ticular concern has been the potential impact of office 
automation on these jobs. Although it is impossible to 
develop a new forecast for clerical jobs based on this review, 
we have tried to be forthright with our own judgments along 
the way. Now it is time to bring together the various themes 
of the paper.
The Data Problems
The most obvious conclusion is that the data are insuffi 
cient to make a full and final assessment of the impact of of 
fice automation on clerical jobs. Time series data are not 
available on office automation spending by industry. It is 
not even possible to get adequate time series data on detailed 
clerical employment by industry. We have tried to openly 
state the data problems in this paper. Some may think we 
have gone too far in this. But it is important to remember 
how easy it is to utilize data which look similar on the sur 
face, and end up drawing inferences which reflect nothing 
more than differences in measurement. The existing data are 
so fragmentary and so uneven that conclusions drawn from 
them may always be tenuous.
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We have done our best to insure that the data reported in 
this paper are reasonably consistent. It is unfortunate that 
time series data could not be developed for all clerical oc 
cupations and that the analysis halts abruptly in 1982 in 
some cases. Suffice it to say that we endeavored to avoid 
reporting results which might be misleading, but yet to get as 
much from existing data sources as possible.
The truth is that consistent time-series data on occupa 
tional employment are very difficult to develop. This has 
become a policy problem in recent years due to the increasing 
interest in forecasting the jobs of the future. It is difficult to 
forecast the future without a good understanding of the past. 
Perhaps the recent adoption of the Standard Occupational 
Classification (SOC) system will begin to bring some order to 
tracking occupations over time, but it will be years before we 
know if the SOC truly produces a net gain.
Another problem encountered in this review is that a 
number of separate influences developed simultaneously in 
1982 which make it extremely difficult to interpret recent oc 
cupational employment trends. First, the bottom of the 
worst recession since World War II occurred in 1982. This 
distorted the employment figures in a number of ways. Sec 
ond, at about this same time there appear to be some real 
changes occurring in the patterns of growth across different 
industries. This is particularly evident for state and local 
government and perhaps hospitals. Third, it is possible that 
office automation had diffused sufficiently to make some 
real impact by 1982. Finally, among the data problems allud 
ed to earlier, it turns out that 1982 was the last year in which 
the CPS used the 1970 Census classification system for oc 
cupations. Since the SOC-based data from 1983 and 1984 
utilize a different occupational measurement structure, even 
at the major group level, it is extremely difficult to conduct 
meaningful analysis of occupational employment trends 
across this time span.
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The problem is that the confluence of these events makes it 
very difficult to determine what the causes of recent trends 
have been. The employment of secretaries fell slightly in 
1981 and 1982. That is very unusual, even during a recession. 
Did office automation cause the decline? Was it simply that 
this recession was the worst since World War II? Or did 
some other factor such as changing utilization of job titles or 
some technical problem with the data cause the fall? These 
questions cannot be answered with confidence, but as shown 
earlier the growth of secretarial employment resumed in 1983 
and 1984. This argues that the decline was probably due to 
the recession. The point is that it may be all too easy to draw 
false inferences about the last few years since so many trends 
coincided in time.
Trends in Clerical Employment
Chapters 2 and 3 carefully reviewed the available data on 
clerical employment trends. The focus in chapter 2 was on 
the long-term trends in clerical employment from 1950 to 
1980 and on the recent trends from 1972 to 1982. In addi 
tion, the demographics of clerical workers were examined to 
determine the way in which clerical job opportunities have 
impacted the employment results for specific race-sex 
populations. Chapter 3 took the detailed clerical occupations 
as the point of departure and reviewed the data presented in 
chapter 2 from this perspective.
The trends in employment levels were presented for some 
42 clerical occupations from the decennial census data over a 
30-year period. These data required extensive adjustment for 
consistency due to the differences between the various oc 
cupational classification systems used in Census observa 
tions. For the short-term analysis, employment data for a 
slightly different set of 32 clerical occupations were 
presented from the Current Population Survey.
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In general, the results of these reviews were disappointing. 
The amazing variety of clerical jobs was depicted, and the 
diversity in their employment trends clearly emerged from 
the analysis. But the trends in employment proved to be very 
difficult to tie conclusively to technological change or any 
other single cause. The general conclusion was that this ag 
gregate analysis of occupational employment data was not 
sufficient to reveal the causes behind the trends.
Yet for policy purposes it is critical to put clerical occupa 
tional growth into some larger perspective. That was the 
function of the mathematical decomposition of clerical 
employment growth in chapter 4. This analysis emphasized 
the role of economic growth in determining the fortunes of 
individual occupations. It was also seen that the growth of 
particular industries (the changing sectoral composition of 
output) can have an enormous impact on occupational 
employment. In the long run there is no doubt that the evolu 
tion of the service economy has been a favorable influence 
on clerical employment levels.
The occupational decomposition also showed how chang 
ing staffing ratios influence occupational employment. 
Goods and services have been growing more information- 
intensive per unit of output over the last decade. This has 
boosted clerical employment significantly. In addition, by 
showing how much staffing ratios differ across industries, 
the analysis reinforced the notion that industry structure 
cannot be ignored in studying occupational employment.
It is also the changes in staffing ratios that best summarize 
the direct impacts of technological change on occupational 
employment. From 1972 to 1982 the net effect on clerical 
employment of changing staffing ratios was modestly 
positive for the total economy. But there were a few sectors, 
notably finance, where the effect was negative. This is taken 
as possible emerging evidence of the adverse impact of
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technological change on clerical employment. Even in 
finance, however, the strong industry mix effect and overall 
economic growth dwarfed the negative staffing ratio effect 
by a margin of more than 6 to 1. So employment of clericals 
continued to rise despite the impact of automation.
The attempt to find empirical evidence on the productivity 
gains from office automation was also relatively unsatisfy 
ing. What is available consists of mostly undocumented 
claims in trade journal articles which are hard to take 
seriously. It was shown that the measured productivity gains 
in finance and insurance did not support the thesis that of 
fice automation was having a significant impact. Yet invest 
ment in this sector has been dramatically higher than the 
historical average for that sector for the last 15 years, so this 
lack of measured productivity results remains a puzzle. Our 
judgment is that there does not appear to be overwhelming 
empirical evidence of dramatic productivity gains due to of 
fice automation at this time. Some possible explanations for 
these results are offered later.
The Forecasts of Clerical Employment
The review of existing forecasts of employment in clerical 
occupations in chapter 5 showed that they were unanimous 
in predicting that staffing ratios for clerical jobs would fall 
in the years ahead, presumably due to office automation. 
The fall in staffing ratios anticipated by BLS is modest and 
will be just about offset by employment growth due to the 
favorably industry mix of clerical jobs. So the BLS an 
ticipates average growth for clerical jobs. Still, it is signifi 
cant that the only turnaround from historical trends an 
ticipated by BLS among major occupational groups due to 
changing staffing ratios is that for clerical workers. Our 
analysis demonstrated that, at least through 1982, CPS data 
showed that the staffing ratio for clerical jobs was rising,
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whereas the BLS forecast (base year 1982) and other 
forecasts predict that this trend will be reversed in the years 
ahead.
The other forecasts of clerical employment growth are not 
nearly as comprehensive as that of the BLS. Leontief and 
Duchin focus on modeling questions and, to a much lesser 
extent, the technology assessment. Roessner concentrates on 
the technology forecast and its relationship to job functions. 
Roessner develops the job functions in such a way that they 
are independent of the technologies currently in use. But 
Roessner's analysis is limited to two industries, banking and 
insurance. Drennan looks at clerical employment in six in 
dustries. His projection methodology utilizes extrapolation 
of historical trends after accounting for the effects of the 
1980-82 recession.
Before presenting our critical analysis, we would like to 
applaud Leontief and Duchin, Roessner, and Drennan for 
openly stating the assumptions of their studies. In our opin 
ion, technological forecasts will always be treacherous and 
require careful judgment. The open statement of those 
assumptions facilitates dialogue, invites criticism, and 
thereby contributes to future research. Our comments on 
these studies are offered in this same spirit. The occupational 
forecasting program at BLS should be encouraged to follow 
a similar strategy.
All of these researchers conclude that office automation 
will have a much greater impact on clerical jobs than the BLS 
predicts. Roessner is particularly pointed about his concerns 
regarding the BLS methodology and forecasts, while Dren 
nan's projections appear to be nearer the BLS position. Un 
fortunately we find the studies of Leontief-Duchin and 
Roessner to be seriously flawed from the point of view of 
serving policy needs. This is not an unqualified endorsement 
of the methodology or projections of BLS or Drennan. But it
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does mean that we think the Leontief-Duchin and Roessner 
studies are unduly pessimistic about the outlook for clerical 
jobs.
There are a variety of reasons that support our contention. 
First, it is important to note that Leontief and Duchin ac 
tually use the BLS aggregate demand forecast in their 
research, whereas both Drennan and Roessner use simple ex 
trapolation methods to obtain estimates of demand for their 
studies. What this means is that output is expected to grow as 
it has in the past, but the impacts of technological change 
(i.e., office automation) will differ from what they were 
previously. Thus, the revolution in office techniques will 
leave the demand side of the marketplace unchanged.
But that is not the way a complex, dynamic market 
economy operates. If office automation had a dramatic pro 
ductivity impact and was adopted rapidly, it should change 
the relative costs of production for those goods and services 
which are intensive users of office automation. These lower 
production costs will lead to more competition and lower 
prices. There is every reason to think that the new, lower 
prices will generate additional demand, thereby mitigating 
the direct labor displacing effects of office automation.
This scenario is even more plausible when one realizes that 
the product markets themselves are not static. So the new 
electronic office technologies may provide the impetus for 
the development of entirely new goods and services. Industry 
interrelationships may change or scale economies may be so 
significant that they fuel the development of a mass market 
that heretofore was undreamed of. In our opinion it is inap 
propriate to fix demand or the growth of demand and then 
assume a revolutionary change on the supply side of the 
market. Obviously, such a partial analysis will create false 
impressions about the employment impacts of office 
automation.
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Second, it appears that none of these other studies ac 
counts for the tendency of output to become more 
information-intensive over time. Yet this has been occurring 
for a long time. The production recipes for many different 
goods and services today require more information process 
ing than they did earlier. This is not simply a function of the 
changing composition of demand, but relates to the content 
of a standard unit of output. To the extent that this trend 
continues in the future, it means that office automation will 
have less overall impact on clerical employment levels than 
anticipated by some researchers.
Third, these studies do not account for the fact that the 
new technologies must be cost effective and reliable before 
they achieve widespread application. The technologies may 
appear to the uninitiated to be costless, producing quantum 
leaps in productivity for the users. Yet there are purchase 
and installation costs and ongoing costs that must be ac 
counted for. The ongoing costs include system maintenance, 
software development, employee training, and many others. 
There is also the cost of unscheduled downtime, which may 
become even more significant with integrated systems.
Fourth, it should be mentioned once again that office 
automation is likely to lower the marginal cost of some types 
of work substantially. Quantity and quality of output may 
rise sufficiently that labor input increases by more than the 
impact of the new techniques themselves. One common ex 
ample is redrafts of documents with word processing. The 
probability that this will occur may be enhanced by the in 
ability to measure output from offices in the first place. This 
type of new work or rework is explicitly rejected by Leon- 
tief and Duchin, and perhaps implicitly by Roessner.
Finally, Leontief-Duchin and Roessner appear to us to be 
truly over optimistic about the new technologies, both in 
terms of what office automation equipment can do and in
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the speed of diffusion of that equipment. Leontief and 
Duchin assume that word processors alone will produce pro 
ductivity gains for typists and secretaries of 500 percent. This 
assumption appears to be based upon a trade journal article 
which is five times more optimistic than the other articles 
which Leontief and Duchin reference. Roessner, on the other 
hand, emphasized the potential for two emerging 
technologies, voice input and artificial intelligence. He 
assumes that breakthroughs will occur in these technologies 
in the next few years, that they will be successfully marketed, 
and that they will dramatically reduce clerical employment in 
banking and insurance during the 1990s.
Our major complaint with the technological assumptions 
of both Leontief-Duchin and Roessner is not just that they 
may be technically wrong, although there is ample reason to 
question them, but that the level of uncertainty about the 
technology forecasts is so great that interpretation of the oc 
cupational employment implications which are derived from 
them becomes little more than an academic exercise. We 
question whether anyone should base policy decisions on a 
forecast of the capabilities of artificial intelligence, a 
technology which has been kicking around research labs 
since the 1950s. Perhaps we will always be overoptimistic 
about new technologies; it seems to be part of the human 
condition. But that is no justification to shape public policy 
based solely on our dreams of the future.
We are unconvinced that technology will evolve as far or 
as fast as Leontief-Duchin and Roessner predict. But even if 
it does, the derivative employment impacts foreseen by these 
researchers are still very far off the mark. The 
overgeneralization to broad employment impacts based on 
assumptions about labor productivity at the task or firm 
level is very dangerous. This is the kind of analysis that leads 
to the fear that we will experience massive technological
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unemployment at some point in the future. Various analysts 
have been predicting such an event at least since the dawn of 
the industrial age. Somehow the employment apocalypse is 
always just ahead, yet thankfully we never quite reach it. In 
any event, when evaluating these studies it is important to 
remember that the model simply processes the technological 
assumptions about the economy. It is the technological 
assumptions that determine the employment impacts in these 
studies.
Because of the uncertainties about the capabilities of 
future technologies and their employment impacts, we would 
encourage a focus on shorter range occupational forecasting. 
This is exactly opposite to the approach being suggested by 
Leontief-Duchin and Roessner. Roessner says that public 
policymakers need a longer time period for planning. But, if 
technological change is occurring faster today, then it is 
becoming even less possible to develop long run employment 
forecasts. Surely it is folly to think that we can peer 15 to 20 
years into the future and see the detailed occupational and 
industrial structure of this nation. We think that the current 
BLS efforts, which produce about a 10-year planning 
horizon, tax existing forecasting abilities to the limit.
Rather than try to anticipate the future in great detail and 
prepare for it in advance, it would be better to make more 
general preparations for an uncertain future. Thus it makes 
more sense to increase the training of generic electronics 
technicians than to try to estimate how many robotics techni 
cians, microprocessor service technicians, or other specific 
occupations may be required in the future.
The Outlook for Clerical Employment
What has this review shown for the future of clerical jobs? 
First, we think the pessimists who claim that these jobs will 
either stop growing absolutely or actually decline are wrong.
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The forces of economic growth, the shift toward services, 
and the current performance limitations of office automa 
tion technologies all argue strongly against this scenario.
However, it is clear that the rate of growth of clerical jobs 
has slowed. Clericals did not prove to be as immune from the 
last recession as they were in earlier recessions, nor are some 
of the sectors that are important employers of clericals grow 
ing as fast as they once were. Although office automation 
may not produce a revolution, it should at least contribute to 
the slowing of employment growth in these occupations in 
the future. We think that the overall growth of clerical jobs 
in the future will be average to slightly below average when 
compared to the growth of total employment.
The common wisdom today is that the back-office jobs 
will disappear with office automation. There is some truth to 
this glittering generality; however, there is also an analogy to 
manufacturing which may be useful. Automation has not 
caused the total elimination of production workers in 
manufacturing, but these jobs have not been increasing in 
absolute terms for the last 40 years either. We think the so- 
called back-office jobs are more threatened by automation 
than other positions. They share with production workers a 
routinization of tasks which tends to support automation. 
This will not necessarily lead to their demise, but their 
growth will probably be well below average.
As mentioned earlier in this paper, it is definitely easier to 
provide a technological explanation for declining occupa 
tions than growing occupations. There is an important 
message here. It is far easier to identify the employment im 
pacts of labor-saving technology than the new jobs which are 
created by a growing, dynamic economy. Technology is only 
one aspect of economic growth, whereas the examination of 
the potential job loss from automation and technological 
change is much more narrow and focused.
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Many people today are ready to add bank tellers to the list 
of declining occupations. Unfortunately this is one of the oc 
cupations for which the time series data are especially poor, 
but it does appear that the employment growth has slowed in 
recent years. It also appears that to some extent the future 
growth prospects for bank tellers are directly tied to the 
public*s acceptance of automatic teller machines. Today 
these machines are being used mostly for cash withdrawals 
and cannot be thought of as a substitute for a fully staffed 
bank. Furthermore, it is difficult to know if and when the 
public will be willing to break the human link in making 
banking transactions. As a result, the future for bank tellers 
is extremely cloudy.
Roessner notwithstanding, we think that the growth of 
clerical technology jobs will continue to be rapid, particular 
ly the computer-related positions. Office automation is not 
sufficiently advanced at this point to slow the growth of 
these jobs. It remains to be seen if that will ever occur. We 
also think that those clerical positions which require the 
worker to deal directly with customers will likely experience 
average growth or better. The office of the future will re 
quire both "high-tech" and "high-touch" occupations. Ex 
cept possibly for bank tellers, there appears to be more em 
phasis on customer service and the quality of that service 
rather than less.
Secretaries fall somewhere between the back-office jobs 
and those positions which involve considerable customer 
contact. Therefore, secretarial employment growth may slow 
but these jobs will not decline. It is also true that many of 
these positions are generalist in nature and less vulnerable to 
automation. It seems clear that the secretaries of the future 
will require a greater variety of skills and will utilize much 
more capital equipment than they do today. We think that 
the growth of secretarial jobs will be average to below
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average, but the absolute number of these jobs will definitely 
increase.
In summary, there is no persuasive evidence today that 
there will be a significant decline in clerical jobs in the 
future. The forecasts of declining clerical employment are 
based on overoptimistic expectations of technological im 
provements or exaggerated productivity claims on behalf of 
existing technology. In our opinion, current office 
technology offers significant improvements in product quali 
ty and modest improvements in productivity. There is as yet 
no empirical evidence of an office productivity revolution 
that will displace significant numbers of clerical workers.
On the contrary, we think there are many factors which 
will contribute to the job growth of clericals in the future. 
Chief among these is the simple fact that clericals are so dif 
fused in the national economy. Moreover, to the extent that 
clerical jobs are concentrated in particular industries, it has 
been in sectors growing faster than average. Therefore, even 
allowing for negative employment impacts from office 
automation, it is extremely difficult to believe that the 
growth of this large, diverse, and diffused occupational 
group could be much below the average growth for all oc 
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